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Test-tubes of standard sizes are held in special clips to controlled by a photo-electric meniscus-finder. For 
form a ‘machine-gun-belt’ arrangement which gives drop-counting, an easily-connected, separate, electro- 
great versatility and ease of assembly. Batches of tubes mechanical counter is available; in which case drops fall 
are free-standing, and can be washed and dried without directly into the collecting tubes without contact with 
being removed from the belt. Belt clips for tube sizes the volumetric vessel. Both methods ensure identical 
§” and 1” are standard, the apparatus holding up to fractions, free from carry-over. 

350 and 150 tubes respectively. Overall size: 47” long x 20” wide x 32” high. 

Fractions are ‘measured either by volumetric dispensing Catalogue No.: C40/100, without belt-links, tubes and 
or by drop-counting. The volumetric dispenser is Perspex covers, price £205. 


Write for full details 
: 
complete laboratory service 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester & Glasgow Agents throughout U.K. and all over the world 
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| WHEN YOU USE THE NEW Gallenkamp 


MICROTITRATION APPARATUS 


for quicker and more accurate determinations of chlorides 


MORE ACCURATE — Accurate to better than — 1°, of total quantity determined. 





POTENTIOMETRIC 


Each determination takes about 2 minutes—over 100 a day. 


A complete description of the 
apparatus, which is due to Dr. 
1. D. P. Wootton, Ph.D., M.A., M.B., 
B.Chir., F.R.1.C. is given in ‘Micro- 
Analysis in Medical Biochemistry’ 
3rd ed., by E. J. King and |. D. P. 
Wootton. See also Laboratory 
Equipment Test Report, No. 35: 
‘Laboratory Practice’ 8, 1, 1959, 11. 








This new apparatus is simple to 
operate and specially designed for 
multiple routine determinations of 
chlorides in: 


* Plasma * Serum 
* Cerebro-spinal fluids * Urine 


and determinations of salinity. 





® Semi-micro scale—only 0-2 ml sample required, 1°, 
accuracy. 


® Results direct in mE/I. 
®@ Uses only two standard solutions—no indicators. 
® Trouble-free magnetic stirring. 


®@ Built-in galvanometer—complete freedom from sticking 
on slow approach to objective end point. 


® Mains operated. Nothing to wear out. 
ASK FOR PUBLICATION 601. 





Telephone: Bishopsgate 0651. 


SUPPLY THE WORLD’S LABORATORIES 
a er a m A. GALLENKAMP & CO. LTD., Sun Street, London, E.C.2. 
Telegrams: Gallenkamp, Stock, London. 





The ‘Loughborough’ 
INORGANIC SEMI-MICRO SET 


has been designed by the Midland Association for Qualitative 
Analysis to cover both their elementary and advanced schemes 


of qualitative inorganic analysis 
This is the set students will use at University or Technical College. 
This is the set science masters will choose now to prepare pupils for those later studies. 


Ref. MAQA/I 


“LOUGHBOROUGH” 
INORGANIC 
SEMI-MICRO 

SET 


Apparatus as 
illustrated 
(less wash & dropping 
bottle) 
£ 2.17.6 per set 





Further information from the sole suppliers:— 


LOUGHBOROUGH GLASS COMPANY LTD., LOUGHBOROUGH, LEICS. 


TELEPHONE : LOUGHBOROUGH 4881 TELEGRAMS: GLASS - TELEX - LOUGHBOROUGH TELEX: 34/629 
Q.2/2 
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THE 
LABORATORY 
GLASSWARE 


FOR 
THERMAL 
MECHANICAL 
CHEMICAL 


STRENGTH 


Prove it by testing it 


Deliveries are prompt—prices 
very competitive—Save time 














and money— 


BUY MONAX NOW! 


JOHN MONCRIEFF LTD., PERTH, SCOTLAND 
London Office: 30 CURZON STREET, W.1 
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Chemicals for 
ANALYTICAL CHEMISTRY 


@ Substances for the preparation of titration 
solutions (highly concentrated solutions or 
solid substances serving for the preparation 
of solutions of a definite composition). 



















@ Organo-reagents: Organic substances serving 
for the determination of metal content by 
gravimetric analysis. 





@ Reagents for chelatometry—serve for the 
determination of the sought substance by 
titration. 





@ Indicators: alkaliacidimetric, oxidation-re- 
ducing and complexometric. 


@ Indicator and reagent papers for determining 
and testing the content of substances, the 
acidity, the alkalinity, etc., on a broad scale. 












PHOTO-CHEMICALS 
Optical sensibilizers. 
Stabilizers. 


Sensibilizing dyestuffs and 
other photo-chemicals. 





PRAHA 
CZECHOSLOVAKIA 
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Thermal 
REFRACTORY 


CEMENTS AND 
POWDERS 







Details of these special high 
temperature cements, and also of 
Thermal Fused Alumina and Fused 
Magnesia Powders will gladly be 
supplied on request. 


Thermal Fused Alumina and Fused Magnesia Refractory and Insulating Cements are very 
simple to apply; water is the only additive necessary for mixing before application. 

For base metal windings our C6o cement is ideal; for platinum windings our CC6o0 cement 
should be used. Molybdenum windings necessitate a silica-free cement, and our No. 101 


cement is specially prepared for this purpose. 


We also manufacture an extensive range of Vitreosil Industrial Ware 


THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6, WALLSEND, NORTHUMBERLAND Tel. Wallsend 6-3242/3 
LONDON: 9 BERKELEY STREET, LONDON, W.1. Tel. Hyde Park 1711/2 
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BY USING Datum CABLE TROUGHS / 


Traditional cable forming methods are costly. Eliminate this 


unnecessary expense by using Datum Cable Troughs. 
Made of 20 s.w.g. aluminium, these Troughs are manufactured y/ ©» 


in 6’ lengths and are available in two widths—}” and 1}’. 





They are supplied in cartons of twelve lengths complete 
with P.V.C. saddles. 





Simplicity is the keynote 
of cable forming by the 
Datum Troughs method. 

















Read. ° A member of 
DATUM METAL PRODUCTS LTD 
COLNE WAY TRADING ESTATE - WATFORD BY-PASS - WATFORD - HERTS. Se eve ae 


Telephone: Watford 26566 Telegrams: ‘Datum Watford’ 
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TALKING SHOP! 











They are both research chemists but they work in 
widely differing fields; their requirements for 
laboratory chemicals are on the whole distinct. 

















However if you asked them why they obtained their 
supply of laboratory chemicals from May & Baker 
they would give you the same answer. 

They demand reliability and convenience; M&B 
brand laboratory chemicals provide just those 
qualities. 

There are now well over six hundred laboratory 
chemicals in the M&B range. The labels on the con- 
tainers give full individual specifications of the < 
contents 


Detailed information is available on request. 





LABORATORY CHEMICALS 
AND REAGENTS 














MANUFACTURED BY MAY & BAKFR LTD - DAGENHAM «<: TEL: DOMINION 3060 EXT. 320 


~— —— -——> : - 
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METERING PUMPS 


DELIVERY VOLUME % OF MAXIMUM 





Se ee ee ee ——<—<- 


' 
TYPICAL TEST 
CALIBRATION CHART 
FOR ‘M’ TYPE PUMP 
50 a 
- > ia 
MICROMETER CONTROL SCALE 1 | 
i 2 3 4 5 6 7 Full information available on request. 


frwuibcmmnatien ment ae THE DISTILLERS COMPANY LIMITED 


DCL MICRO PUMPS 






" ! - Delivery 
wa Ex Stock 





7s 





Accurate metering pumps suitable for most 
liquids. Variations of flow are obtained by 
micrometer adjustment of stroke whether pump 
is working or stationary 





10 capacity ranges : 

0—0.75 litres hr. to O—37 litres /hr. 

Pump heads for different capacities are readily 
interchangeable on ali DCL Metering Pumps 
































Adjustable by micrometer PUMPS, ENGINEERING DIVISION, GREAT BURGH 

9 capacity ranges: 0O—7 cc hr. BURSTING DISCS. EPSOM, SURREY Telephone: Burgh Heath 3470 : | 

to 0— 1500 cc/hr. | i 
EER PRS. 00 85 . 7 ee Fgh NE BEBE SF REET | 





cxe “LABORATORY PRACTICE . SEPTEMBER 1959 




















st 


np 


ily 





GH b 
1470 ' 
ane | 


. 1959 





INTE 





Materials sampling stage by stage 
WITH IC LABORATORY EQUIPMENT 


The need for accurate sampling 
of many bulk materials on belt 
conveyor installations is met by 
the IC Pollock Sampler. Simple, 
robust, and easy to maintain, its 
reliable performance has been 
proved by prolonged power 
station service, and it fully con- 
forms to B.S. limits of accuracy. 
The sampler can be readily 
applied to new or existing belt 
conveyor installations with mini- 
mum alteration to lay-out of 
plant. 
range of IC Laboratory Equip- 
ment for sampling, sizing and 
grinding through every stage of 
materials testing. 


It is part of an extensive 








The TYLER Sample Reducer 


reduces a large sample to a representative 
sixteenth part in only one operation. A 1-lb. 
sample for sieve tests can be obtained from 
256 lb. of material with only two reductions. 
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The RO-TAP Sieve Shaker 


provides a uniform mechanical shaking method 
from test to test. It handles up to thirteen 
8-in. diameter sieves in a single operation. 


Send for full details 


THER LABORATORY EQUIPMENT " DES 


LABORATORY PRACTICE 


The IC POLLOCK Sampler 





The RAYMOND Laboratory Mill 


carries out experimental grinding of non- 
abrasive dry materials in batches of a few ounces 
to several pounds at atime. Five interchangeable 
screens provided for varying degrees of fineness. 


Elutriators, ROVAC Filter, TY-LAB Tester 


IONAL COMBUSTION PRODUCTS LIMITED, 


Member of Atomic Power Constructions Ltd., one of the five British Nuclear Energy Groups. 


London Office: Nineteen Woburn Place, W.C.1 Tel: Terminus 2833 Works: Derby, England 


LES R. 
Cxci 





NEW Towers Maultispeed 


Stirrer | 








A new laboratory stirrer with 1/30th h.p. cool running 


motor giving high torque at low speeds. The speed control 


Stirrer is by means of a special choke-transformer and there is 
peg therefore no heat loss. 
Mark Il 


Mark I speed control has 10 speed settings and the 


speed control. 





Mark II 100 speed settings. Also available with gear box. 
May we send you full details ? 


J. W. TOWERS & CO., LTD. 


Head Office and Works: WIDNES, Lancs. Widnes 2201. Telex 62183 


MANCHESTER LIVERPOOL STOCKTON LONDON 
36-44 Chapel Street, 134 Brownlow Hill. 28 Bridge Road, Industrial Estate, 
Salford, 3. Liverpool, 3. Stockton-on-Tees Uxbridge, Middx. 
Deansgate 4992 Royal 4074 Stockton 65141 Uxbridge 8461 
Telex 58543 Telex 24411 
\ ‘ \ ' | / Pd 
= - 
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WE DON’T EXPECT A HALO 
because we are only doing our job 


This job of ours involves giving the finest possible 
service to all types of laboratories. Of course, the 
fact that we make first-class laboratory-furniture, 
incubators, ovens, water-baths, and other temper- 
ature-controlled apparatus in our own factory helps 
us a great deal to satisfy our customers, but we also 
carry good stocks of all the equipment in common 
use—and a fair amount of most unusual things as 
well, for that matter. 


Can we help you in any way? We should certainly 
welcome the chance of showing you what we can do 
when next you want laboratory apparatus. 





CHARLES HEARSON & CO., LTD. 
al e a r S © rm Willow Walk, London, S.E.1. Tel. BER. 4494 


and at BROWNLOW HILL, LIVERPOOL, 3 
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Scopulariopsis Brevicaulis: a mould 
which liberates arsine from the pig- 
ment Paris Green—grown on Oxoid 
Sabouraud Agar. 


The case of the toxic wallpaper 


. 
‘“ 


x 


FOR PROGRESSIVE LABORATORIES 





In a damp and dingy green-papered room, a man 
was suffering from a progressive malaise and 
little knew that he was being slowly poisoned. 
Murder?—No. In fact, arsenical gas was being 
liberated from the green pigment in the paper by 
the action of a mould growing on it. 

Although this particular instance is not taken 
from our files, it serves to illustrate the diversity 
of problems which face the Bacteriologist. It is 
with such problems—as well as in the everyday 
routine work—that Oxoid Culture Media prove so 
dependable and reliable and, of course, so 
convenient. 


CULTURE MEDIA 


The use of Oxoid Culture Media ensures constant quality and 
uniformity in your laboratory technique. Absolutely reliable, 
quick, convenient and economical, Oxoid Culture Media are 
available in tablet or granular form. Full details from: 


OXOID DIVISION OF OXO LTD., Thames House, Queen Street Place, London, E.C.4 (CENtral 9781) 
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FOR EFFICIENT TECHNICAL SERVICE 









LABORATORY SUPPLIERS 





ORME SCIENTIFIC LIMITED 
oe 17-23 RUSSELL STREET ileal 
Laborm, Manchester MANCHESTER, 1 & 5880 
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UNIVERSAL ALL-PURPOSE 





























* DUSTLESS 


COMMINUTING MACHINE * EASY TO CLEAN 






* COMPLETELY MOBILE 


mmm -- == = = = -- == - 5 


The Little Machine with ,. 


the Huge Outputs 
Ideal for Wet or Dry 
Tablet Granulation 


For Pulverising 
Dispersion or Wetting 
Milling 


Sizing 





oe We are demonstrating the Fitzmill at the * 
INTERNATIONAL PACKAGING EXHIBITION 
Sept. 8th to the 18th STAND 13E GRAND HALL OLYMPIA 








Write today for fully descriptive literature and details 
of our Experimental Service to: 


s 
MANESTY Machines Ltd. 
SPEKE . LIVERPOOL 
Telephone: HUNts Cross 1972 Telegrams: Manesty Liverpool 24 | 
TABLET MACHINES . PUNCHES & DIES . COATINGPANS . MIXERS . AUTOMATIC WATER STILL 
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The first ever 
LOW PRICED 






The Siemens Ediswan Beta Tester is the only 
reliable, robust transistor tester manufactured by a famous maker 
and offered at such a low price. If you use or sell 
P-N-P transistors this is the instrument you want for making 
quick, accurate, run-of-the-mill tests—and it doesn’t have to be 
handled with kid gloves. See what it gives you: 
@ Current Gain (B or a) read directly off calibrated dial (using audible signal) 
at collector current of 0.5—4 mA. 
@ Leakage Current measured on meter at fixed collector voltage of 9 volts. 
® Quick release terminals connect transistor under test. 
@ Fully transistorised. 
® Die cast alloy case. 
@ Fastest for all transistor testing (Common emitter conditions). 
8 PRICE £11.0.0. (Terms to Trade and Industry available on request) 


see SIEMENS EDISWAN BETA TESTER 


siEMENs 


#Diswa® SIEMENS EDISON SWAN LIMITED 42 4.£.!. Company. 155 Charing Cross Road, 





London WC2 and branches. Telephone: GERrard 8660. Grams: Sieswan, Westcent, London 
cRC 17/20 
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— CSTD EVERYTHING FOR THE LABORATORY 


PATENT BACTERIOLOGICAL SEAL 


The Astell rubber seal replaces cotton wool 
in bacteriological work, and has many 
other uses. Unlike the ordinary rubber 
stopper it is specially designed to vent 
automatically when media or other liquids in 
containers plugged with the seal are heated. 
The seal is pressed home after sterilisation 
with the special push rod provided. The 
contents remain sterile indefinately and there 
is no evaporation during storage. 

The new Astell seal has a wide collar for 
easier manipulation as recommended by the 
National Institute for Research in Dairying, 
Shinfield, Reading (Report 49c/15). 








Astell LABORATORY SERVICE CO., LTD. 
172 Brownhill Road, Catford, London, S.E.6. HiTher Green 4814-5 








UTILITY 


This magnet can be used to demon- 
strate almost all magnetic effects 


including electron resonance. 





; 14° Teaching Electromagnet Type c 
11” long x 6” wide x 8” high Net weight 42 Ibs 


High Performance ELECTROMAGNET 





MAXIMUM MINIMUM 
@ Efficiency @ Cost 
@ Field Strength @ Size 
@ Utility @ Weight 
For Full Details Write to:— 
NEWPORT NEWPORT INSTRUMENTS (Scientific & Mobile) LTD 
INSTRUMENTS NEWPORT PAGNELL - BUCKS. - ENGLAND 





Telephone: Newport Pagnell 401/2 
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NEW LABORATORY 
SCAFFOLDING 








(UNIFRAME) 
By 

10-16 WESTGATE 26 MORTIMER STREET 

HUDDERSFIELD & LONDON, W.1 

Tel. HUDD. 6323/4/5 Tel. MUSEUM 3512/3 
Accurate Angle Boss- Universal Bosshead 
head with Tommy- holds Rods at any 
Bar Retaining Screws angle in any plane 


needs no Keys 


WRITE FOR ILLUSTRATED LEAFLET 





GAINSBOROUGH 


LABORATORY OVENS, INCUBATORS AND BATHS 





| SOLE AGENTS FOR | 




















THE LABORATORY GLASSBLOWERS CO. 


COMPLETE LABORATORY 
FURNISHERS 


Presents: 


THE WATSON 
MARLOW AIR FLOW 
INDUCER 





Patent pending 
The fluid, any fluid, flows through 


Full particulars and ces on 
the pipe and nothing else. sane application pr 


THE LABORATORY GLASSBLOWERS CO. 


VALLEY WORKS . LANE END ROAD . SANDS . HIGH WYCOMBE . BUCKS 
Telephone: HIGH WYCOMBE 2419 
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* Fractional weights are shown directly 
on the 8} inch long scale. 


* Special damping device brings the 
pointer to rest almost instantaneously. 


Faster reading, easier operation and consist- 
ent accuracy have made the Ultra Rapid 
Precision Balance Type 722 the perfect gen- 
eral-purpose laboratory balance. There is 
no need to fiddle with fractional weights or 
wait for the pointer to come to rest —it’s 
instantaneous. Made in seven sizes with 
capacities ranging from 200 to 15,000 
grams. There is a suitable balance to meet 
any requirement likely to be encountered 
in general laboratory work, other than 
analytical. Further details on request. 


reading down 
to 5 mg. 


SHANDON SCIENTIFIC COMPANY LTD. 
6 Cromwell Place, London, S.W.7. KNightsbridge 1131 








EST. 7ECOr 1888 







Specially designed thermometers for ali 
Laboratory purposes. 

Made in accordance with I.P., B.S.1., 
S.T.P.T.C. & A.S.T.M. specifications. 
Short range, short stem, Calori- 
meter and Secondary Reference A 
Standard thermometers. 
N.P.L. Certified if 
required. 


Ly Precision Hydrometers 

A 4 for Density, Specific 
Gravity and all Arbitrary 

scales. 

“s 
fe Glass sheathed Insulated thermo- 
- meters for Chemical purposes. 
Mercury in Steel, Vapour Pressure and 
P 4 Bimetallic thermometers. 


G. H. ZEAL wo. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4/5/6. Grams: Zealdom, Souphone, London 














end runner 


Available with four mortar sizes, 
7 in., 10 in., 15 in. and 20 in. 
Mills supplied complete with 
electric motor and starter and 
with either ceramic or metal 
mortars and pestles. 


The mortars and pesties are 
interchangeable. A ceramic set 
can be used to process material 
adversely affected by contact with 
metal and a metal set, either high 
grade cast iron or stainless iron, 
can be carried as a spare set for 
use on material for which 
ceramic is unsuitable 





The pesties are arranged to 
either swing clear of or lift out 
of the mortars to facilitate 
emptying or cleaning. 


The No. 0 Model is an 
ideal laboratory unit for 
either dry or wet grinding 
small quantities of mater- 
ial. The mortar is 7 in. 
diameter x 2} in. deep and 
has a working capacity of 
about 250 grammes. 








Write or telephone 
Crawley 25166 for 
List EN 2509 


THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 
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A clear light 
for a clean shot— 
thanks to B.D.H. 





From the earliest days of fluorescent 
lighting B.D.H. have produced the 
specially pure chemicals which are the 
basis of the irradiated materials, or 
‘phosphors’, in the fluorescent tube 
For the electrical industry*, and for 
many others, where advanced technical 
processes demand chemicals of the 
highest standard and impurities are 
measured in millionths the first 


choice is B.D.H 





B.D.H. FINE CHEMICALS FOR INDUSTRY 


— 
BDH) THE BRITISH DRUG HOUSES LTD. BH LABORATORY CHEMICALS DIVISION POOLE, DORSET 









OFF THE SHELF SERVICE... 


FOR GRADED LABORATORY CHEMICALS and ACIDS 


BY :—BRITISH DRUG HOUSES LTD.: HOPKIN & WILLIAMS LTD.: 
MAY & BAKER LTD.: L. LIGHT & CO. LTD.: G. T. GURR LTD.: 
JAS. WILKINSON & SON LTD.: RIDSDALE & CO. LTD. 


Write for details and samples of the ‘Beecroft’ range of PVC Bungs 


BEECROFT & PARTNERS 


’ Telephone: SHEFFIELD 21582 
& 29916 














BEECROFT & PARTNERS (METALLURGISTS) LTD. RETORT WORKS, SCOTLAND STREET, SHEFFIELD 3. 


SEPTEMBER 1959 LABORATORY PRACTICE CXCIX 








WG 


IW 


\\ 





\N 


SY 


DCMpMiREG 


“a ll 


BACTERIOLOGIGAL 


PEPTONE 


(EVANS) 


@®@ FREE FROM FERMENTABLE 
CARBOHYDRATES 


e CONFORMS WITH REQUIRE- 
MENTS OF INDOLE TEST 


@ MINIMAL IRON AND COPPER 
CONTENT 


@ SUPPORTS GOOD GROWTH OF 
FASTIDIOUS ORGANISMS 


Bacteriological Peptone (Evans) is available in bottles of 500g. 


FURTHER DETAILS AND SAMPLES ARE AVAILABLE FROM 
MEDICAL INFORMATION DEPARTMENT 


Th) EVANS MEDICAL LTD. 


LIVERPOOL AND LONDON 
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EDITORIAL 


T may surprise many to learn that 

of the 90,000 odd names on the 
British medical register only about 
21,000 are engaged in general practice in Britain, or are 
what would be known in the old days as ‘family docters’. 
The structure of the family doctor system has undergone 
a complete revolution in the last few years. What was 
formerly one of the three learned professions of anti- 
quity, or at least medievalism, has become a branch of 
the Civil Service, and some would say a Cinderella of 
the Service. Both the practitioners and the public hold 
mixed views about the new system. Some favour it, 
some are indifferent, some dislike it, and a few doctors 
felt so strongly about it that they forthwith abandoned 
medicine as a calling when the scheme came into being. 
Of the 69,000 not in practice (N.H.S.), about 9,000 
occupy junior posts in hospitals, about 7,000 are con- 
sultants or specialists, about 2,000 teach in medical 
schools, about 2,000 are in local government service, 
about 600 in private practice, about 600 in government 
service, and about 400 are employed in industry. There 
are also a considerable number holding appointments 
in the Commonwealth and abroad. In the total of 
90,000 there are about 11,000 women, many of whom 
have ceased to practise or only work part-time. 

This ratio of only | in 4 for the general practitioners 
of an essentially practical profession may appear sur- 
prising to many of us; it is probable that in other 
professions a much higher proportion are in actual 
practice and in daily contact with the public. There are, 
of course, the usual exceptions, notably in architecture. 
The increasing control over building exercised by 
bureaucracy and the transition of traditional building 
to civil engineering have together almost exterminated 
the practitioner architect. 

Whatever views one may have about the National 
Health Service, there are facts which are beyond dispute. 
The ordinary medical practitioner is financially worse 
off today than before the war when a professional man 
was comfortably off on £1,500 p.a. All professional men 
have probably lost financial and social status relative to 
the working classes because the latter now earn more 
and enjoy a higher standard of living than before the 
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war. Many doctors today can afford to run only a small 
car, and their wives have to act as receptionists and 
secretaries. When it comes to the luxuries of life many 
general practitioners are no better off than the unskilled 
workers among their patients. 

A fall in standard of living and a lowering of social 
status relative to non-professional workers are serious 
matters for any professional man, and medical men are 
not the only ones who find themselves in this position. 
There is however a unique feature in the problem 
because no other profession can be compared with 
medicine in the family doctor sense. He automatically 
becomes the most important person present whenever 
a life is at stake. He is bound by a most stringent ethical 
code. He has all the disadvantages of a clerical calling 
without the advantages. He not only works long hours, 
but may be called on at any time of the day or night. 
He continually carries the responsibility of life or 
death, and is constantly reminded of the fact that one 
mistake, even an apparently trivial one, may end in 
disaster. The rest of us can realize a mistake and 
rectify it next day, but not the physician. 

All these circumstances are well known to medical 
students, and must be regarded as the occupational 
risks of a noble profession. The selection of candidates 
today is searching and only the fittest and most capable 
survive and ultimately qualify. The typical doctor is 
inevitably a good specimen of manhood both physically 
and mentally, and is quite prepared to face a lifetime of 
genteel slavery for the sake of his profession. He would 
do this with a good heart if he felt that his knowledge 
and ability were being used to the fullest extent. The 
trouble today is that the family doctor spends far too 
much time on jobs that an intelligent unskilled worker 
could do, and far too little time on the practice of 
medicine. General practice should require the widest 
knowledge and most profound sagacity in the profession. 
There should be ample time and opportunity for 
refresher courses and ‘follow-up’ of interesting cases. 
The National Health Scheme inevitably encourages the 
‘fill in a form and pass him on’ attitude, to the ultimate 
detriment not only of the patient but also of the doctor. 

There are many aspects of our national life today 
which give rise to disquiet. Juvenile delinquency has 
reached an all-time peak, and today there are about 
27,000 persons in prisons and Borstal institutions. 
Crimes against the person are numerous and are 
increasing. In 1958 there were two and a half million 
legal cases, of which 40 per cent were criminal. Even if 
we deduct the 60 per cent connected with motoring 
(mostly technical offences) the total remaining is 
staggering. 

This state of affairs must be considered in relation 
to existing conditions. We now enjoy the highest ever 
standard of living, the greatest extent of education, 
universal suffrage, the virtual abolition of poverty, and 
privilege, in the old social caste sense, is fast disappearing. 
It is evident that prosperity, opportunity and freedom 
do not necessarily lead to the reduction of crime. 
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Many explanations for this unhappy state of affairs 
have been suggested. Leniency in the treatment of 
convicted persons, unselective immigration, the ex- 
tensive employment of mothers, broken homes, the 
diminished influence of religion, the spoiling of children 
and many other factors have been singled out as 
responsible for the deterioration in morals. Whatever 
the explanation, there can be no disputing the facts. 
Poverty might be accepted as an excuse for enterprising 
and repressed youngsters, but young people get more 
pocket money and earn more now than they did 
years ago. , 

We do not suggest for one moment that the National 
Health Scheme can be held responsible for the increase 
in crime. What we do suggest is that in these days of 
diminished parental responsibility more use could be 
made of doctors for social services in the highest sense 
of the term. Many people will not listen to religious 
exhortation today, but few would refuse to discuss their 
problems, medical or social, with the old type of family 
doctor. A worth while scheme along these lines would 
naturally be expensive, but what is the cost to the 
country in juvenile delinquency, wasted lives, and the 
criminal careers and prison sentences which inevitably 
follow the first appearance in the juvenile court unless 
there is some machinery to take things in hand? The 
probationary system is admirable, but it does not begin 
to function until the rot has started. 

The diminished impact of religious and moral 
teaching today leaves a gap which might well be filled 
to some extent by a reversion to the old family doctor 
system, in w hich the medical adviser could be an 
interested friend and adviser on the great problems of 
life. Teachings based on dogmas which are thousands 
of years old | may leave young people cold today, but 
the advice of the family doctor is based on personal 
experience and know ledge of human nature which are 
unobscured by any social convention and unfettered by 
any dogma. The sickroom is the one confessional w here 
no lies are ever told. 


Ship Hydrodynamics Laboratory 


H.R.H. the Duke of Edinburgh will open the new Ship 
Hydrodynamics Laboratory of the Department of Scientific 
and Industrial Research, at Feltham, on Monday afternoon, 
October 19, 1959. 

The new Ship Hydrodynamics Laboratory is an addition 
to the Ship Division of the National Physical Laboratory. 
It comprises a towing tank, 1,300 ft. long, 48 ft. wide and 
25 ft. deep; a water tunnel with 2 measuring section 44 in. 
in diameter; a sea-keeping and manoeuvring basin 100 ft. sq., 
together with the necessary workshops for making model 
hulls and propellers, a vibration laboratory, and instrument 
laboratories for testing and calibration. 

These new and up-to-date facilities for hydrodynamic 
research and development, designed to reproduce in the 
laboratory more nearly realistic sea conditions than has 
been possible in the past, will now be at the service of 
British shipbuilding. The main aim of the research will be 
to make it possible to design ships that can maintain high 
speeds in rough seas without danger and with a minimum 
of discomfort. 
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LABORATORY EQUIPMENT TEST REPORT—No. 38 


ELGASTAT MULTIPLAN 8B.107 


Manufacturers: Elga Products Ltd., | ane End, Bucks. 
Price (basic): £28 





Description 

The Elgastat Multiplan is a self-contained and com- 
plete unit for the execution of many ion exchange or 
deionization processes met in the laboratory. Essentially 
it comprises two Plexiglas columns, one embodying an 
interface for mixed bed regeneration. The columns are 
vertically mounted, held in position by clips on an acid- 
resistant plastic chassis. Both columns are fitted with 
flow control valves and detachable filters. 

Inherent in single bed deionization is the mixing of 
the anion and cation exchangers after regeneration. For 
this purpose an efficient air pump with non-return valve 
is provided. 

The columns unclip for cleaning and sterilizing. Flow 
lines suitable for the many operation and regeneration 
cycles are supplied. 

For quality control a conductivity cell and monitor 
are advisable. Provision is therefore made for a matched 
line cell and meter. 


Applications 
Recovery of metallic ions from solution, the separation 
of rare earth metals, and the recovery of noble metals 
from waste. 

Recovery and purification of organic compounds, 
including dyestuffs and vitamins. 

The isolation and concentration of pharmaceuticals. 

Removal of citric acid from fruit wastes, and the 
treatment of wines and fatty acids. 

Removal of acids from solution. 

Decoloration of solutions. 

Purification and the separation of radioactive 
effluents and wastes. 

Separation and analysis of materials in solution by 
ion exchange chromatography. 

Balancing of boiler feed water—conductivity water. 

The control of fluoride content in drinking water. 

Balancing and conditioning of blood and plasma. 

The application of the mixed bed ion exchange tech- 
nique is well known for the production of water of very 
high purity. By using the mixed bed technique even very 
unfavourable exchange equilibria may be driven to 
completion. The effluent is virtually H2O and specific 
resistance may approach 16 megohm cm. 

The preparation of distilled quality water for routine 
laboratory work is possible by the two bed method. This 
will give a specific resistance of 200,000 ohm cm. 


Constructional and Technical Data 
Frame: Warerite double backed 
Columns: Plexiglas, second column with interface 
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Flow control valves: Pyrex 

Hand operated air pump: Black plastic 

Pipe Lines: Polythene 

Retainers for Column: Spring clip acid resistant 

Filters: Plexiglas/Polythene cloth combination 

Conductivity Meter (optional accessory): Elga type 
Y.1002 

Conductivity Cell: As above. 

Maximum operational bed volume per column: 500 g. 
(57 cc.) 

Flow rate with column half-filled with resins: Up to 15 
litres per hour depending on input pressure. 


Operation 

The columns can be used independently or in series, 
and there is space for backwashing and remixing of 
resins. Flow rates are controlled accurately by valves. 
The flow may be directed as the process requires, a 
most important aspect for mixed bed regeneration in 
situ. Complete flooding of the resins and absence of 
channelling or clogging is ensured by the use of filters 
of a special design. 

Mixed bed cycles and regeneration are effected in the 
column which incorporates the interface. Separation of 
the exchangers is carried out in situ in this column. The 
interface admits or discharges regenerants and rinse 
water respectively. Intimate remixing of the anion and 
cation resins is done by the air pump. 

Change-over from one resin to another can be made 
quickly by unclipping and inverting the column. 

Stage control for the regenerating cycle and quality 
check for the operation cycle are facilitated by conduc- 
tivity measurements. Line cells to fit the existing flow 
lines and conductivity meter are optional extras. 

Provision is made for the recovery of materials ab- 
sorbed on the resins by passing a suitable eluting agent 
through the column. 


Examination of the Multiplan 

This is a versatile ion exchanger outfit designed for in- 
vestigating and carrying out a wide variety of processes. 
Each of the two columns takes about 250 g. resin. The 
apparatus is therefore of suitable size for small pilot 
plant work. 

A large number of ion exchange processes can be 
carried out in equipment such as this and many sugges- 
tions for its use are made in the literature supplied with 
the apparatus. Many more can be found in books such 
as ‘Ion Exchangers in Organic and Biochemistry’ edited 
by C. Calmon and T. R E. Kressman (Interscience, 
New York 1957) and ‘Ion Exchanges in Analytical 
Chemistry’ by O. Samuelson (Wiley, New York, 1953). 


289 





In these tests of the Multiplan the following four 
processes which utilize different types of resin have 
been examined: 

1. Use of mixed strong cation and strong anion ex- 
changers to purify London tap water by the single 
column method, with regeneration of the resins in the 
column designed for this purpose. 

2. Use of separate columns of strong cation and weak 
anion exchangers to produce purified water of lower 
quality from tap water. 

3. Preparation of purified quinine hydrochloride 
from a crude specimen of quinine tannate. 

4. Separation of a glycoside fraction from an extract 
of senna leaf. 


Single Bed Water Purification 

About 250 g. mixed strong anion and cation exchangers 
was slurried into the column fitted for mixed bed re- 
generation. This gave a resin bed volume, including 
water in contact with the resin, of 325 ml. London tap 
water was passed down through the column and then 
through the line conductivity cell and the specific resis- 
tance was continuously observed on the meter which is 
available as an optional extra, with the apparatus. This 
meter was checked against a standard resistance bridge 
using water samples of specific resistances 0-1 and 1-0 
megohm cm. respectively, and was found to be reason- 
ably accurate. 

After putting in the column, the resins were mixed 
thoroughly by blowing air up through the resin bed by 
means of the hand operated air pump, they were then 
backwashed gently with an upward flow of tap water. 
The down flow of tap water was started at a rate of 10 
litres per hour. The first runnings had a specific resis- 
tance of 1-5 megohm cm. and this rose to 4 after 2 litres 
had been collected, the resistance fell below | megohm 
cm. after 10-5 litres had been drawn. These results give 
an efficiency factor, 

volume of purified water 
volume of resin bed 


of 32:3, a normal sort of figure for a mixed resin bed 
used to purify London tap water. As usual from this 
type of column, the pH of the water was almost exactly 
neutral, that is pH 7. 

The first attempt to regenerate the resins in the 
column was not a great success. Considerable care is 
necessary with a small column to avoid bringing the 
regenerant solutions into contact with the wrong resins. 
However, a second attempt was successful and once the 
technique has been mastered it is quite straightforward. 
From the regenerated column, 10 litres of purified water 
of resistance greater than | megohm cm. was obtained. 

The regeneration, as always, is a tedious and messy 
operation, in fact, it takes as long to regenerate a column 
of this size as to regenerate a large demineralizing plant. 
The main value of this part of the equipment is for 
demonstrations of the mixed bed process rather than 
for the production of purified water. 
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Elgastat Multipian B.107. 


Two Column Water Purification 

When the cation and anion exchangers are placed in 
separate columns, regeneration is simplified but the 
quality of the purified water is considerably reduced. It 
is hardly worth using the strong anion exchanger in this 
two column process and a better yield of purified water 
is obtained by using a weak anion exchanger, as this 
does not remove carbon dioxide. The strong and weak 
anion exchangers have similar capacities per unit volume, 
but as more than half the anions of hard water are car- 
bonate or bicarbonate, the weak exchanger, which is 
not affected by these anions because it does not remove 
them, can deal with twice as much tap water as the 
strong one. 

For mixed bed demineralization to give water of the 
highest purity, the best proportions of strong anion to 
strong cation exchanger is about 2:1 by volume. How- 
ever with the weak anion-strong cation exchanger com- 
bination, equal volumes of the two resins can be used. 

Equal bed volumes of the two resins were prepared 
in the separate columns, each was approximately 310 
ml. Tap water was passed down through the strong 
cation exchanger and then down through the weak anion 
exchanger, finally passing through the conductivity cell. 
The specific resistance rose to a maximum of 0-28 
megohm cm. and a total volume of 32 litres of purified 
water of resistance over 0-09 megohm cm. was collected. 
A considerably larger volume of less pure water could 
have been obtained as the resistance dropped quite 
slowly. The efficiency factor in this case was 51, appre- 
ciably greater than with the mixed resins but of course 
the product was of lower quality. The pH of the water 
obtained by this method was 5. 
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Purification of a Crude Quinine Salt 
About 16 g. crude quinine tannate was shaken with 
200 ml. ethyl alcohol. Part of it dissolved to give a dark 
brown solution, however a considerable quantity re- 
mained undissolved. About 40 g. strong anion exchanger 
was added to the mixture to remove some of the tannins, 
and so enable more of the quinine to dissolve. The alco- 
holic extract was filtered and mixed with an equal 
volume of water. This was necessary because absolute 
alcohol causes some damage to the Plexiglas columns, 
resulting in a ‘crazing’ of their inner surfaces. This does 
no great harm but it rather spoils their appearance. 
The extract in 50 per cent water-alcohol solvent was 
passed through the two columns in series. The first 
column contained strong anion exchanger in the hy- 
droxyl form, previously soaked in water-alcohol solvent 
while the second contained weak cation exchanger in 
the hydrogen form, similarly treated. In the first column 


the anionic tannins were removed to give a solution of 


quinine base and this was absorbed on the second 
column. The extract was washed through with 500 ml. 
solvent which carried some neutral colouring matter 
right through the two columns. The second column was 


then separated and washed with a further quantity of 


solvent, until the washings were colourless. The purified 
quinine was eluted from this column as quinine hydro- 
chloride, by means of hydrochloric acid. Astraw coloured 
solution was obtained from which the salt was separated 
by evaporation. 

At this point, it is worth considering what solvents 
can safely be used in these Plexiglas columns. According 
to the literature, this material is completely unattacked 
by 10 per cent nitric acid, 30 per cent hydrochloric acid, 
25 per cent sulphuric acid, 30 per cent ammonia solution, 
concentrated sodium and potassium hydroxide solu- 
tions, 0-1 N potassium permanganate, sodium hypo- 
chlorite solution, glycerol, 40 per cent formaldehyde 
solution, glycol, petroleum ether and paraffin. It is 
swelled or crazed by glacial acetic acid, alcohols, carbon 
disulphide, carbon tetrachloride, chloroform and diethy! 
ether. It is dissolved by acetone, ethyl and amyl ace- 
tates, benzene and trichlorethylene. According to the 
author's observations, Plexiglas is little affected by 50 
per cent water-alcohol though it is probably best to 
work with as low an alcohol content as possible in the 
mixed solvent. 

For the purpose of handling organic solvents in 
general it would be useful to add a Pyrex column to the 
Multiplan outfit. 


Separation of a Glycoside Fraction from Senna Leaf 

The Multiplan is well designed for resolving extracts 
of biological materials into anionic, cationic and non- 
ionic fractions. For this purpose, the extract is passed 
through anion and cation exchange columns in series. 
The material retained by the resins can then be fraction- 
ally eluted from the columns by elutants of varying pH 
and ionic strength. This procedure has been used with 
great success in resolving mixtures of amino acids and 
nucleotides. For this type of work the fine, chromato- 
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graphic grades of resin are best, these require a certain 
amount of backwashing to remove very fine particles 
from them. 

In this experiment only those glycosides containing 
carboxyl groups and therefore anionic, were of interest 
and therefore only the anion exchanger column was 
used. The glycosides are easily hydrolysed by both acids 
and alkalis, it was therefore decided to use the strong 
anion exchanger in the bicarbonate form. 

One hundred grams of this exchanger, which is 
supplied in the chloride form, was put into a column 
and converted to the bicarbonate form by passing a 
saturated solution of sodium bicarbonate through it. 
It was washed with water and 50 per cent water-alcohol 
solvent. Then 200 ml. of a dark brown extract of senna 
leaf in this solvent was put on the column and allowed 
to flow down through the resin bed which was finally 
washed with solvent until the washings were almost 
colourless. In this way neutral colouring matter was 
removed. 

The column was eluted with a 5 per cent solution of 
ammonium chloride in 50 per cent water-alcohol and 
this gave a deep brown effluent containing the required 
glycoside. Elution was continued until the effluent was 
colourless. Further coloured fractions were obtained by 
elution with sodium carbonate solution, dilute acetic 
acid and finally hydrochloric acid, the final fraction 
had a bright green colour. 

This provides a neat method which with further de- 
velopment should be suitable for preparing relatively 
large quantities of this glycoside fraction 


Urine and Plasma Analysis 

These analyses were not investigated in the tests but the 
Multiplan should prove well suited for them. Details of 
this type of work are given in ‘lon Exchangers in Or- 
ganic and Biochemistry’. 


Conclusions 

The Multiplan is particularly well designed for demon- 
strating the use of different resin combinations in the 
purification of water and for showing the method for 
regenerating mixed resin columns. It would be a useful 
addition to the equipment of colleges teaching chemical 
technology. 

The success of ion exchange in water purification has 
perhaps overshadowed the many other applications of 
this versatile process. The Multiplan should prove use- 
ful for investigating other purification processes and is 
of a size suitable for small pilot scale work. 


Appointment of Chief Scientific Adviser 


Dr. H. R. Barnell, M.A., Ph.D., B.Sc., M.1.Biol., has been 
appointed as the Ministry's Chief Scientific Adviser (Food) 
He succeeds Dr. Norman Wright who joined the Food and 
Agriculture Organization of the United Nations in February 
1959. 

Dr. Barnell was transferred from the Dehydration Division 
of the Ministry of Food to the Scientific Adviser's Division 
in 1946 and became deputy to the Chief Scientific Adviser 
in 1950. 
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ORIGINAL CONTRIBUTION 
INVESTIGATION INTO THE TITRATION ASSAY OF 
AMINOACIDS 





by S. Lewin, M.Sc., Ph.D. 
Physical Chemistry Laboratory, South-West Essex Technical C ollege, London, E.\7 


PART I 


HE volumetric approach to the determination of 

aminoacid concentration in aqueous solution is 
complicated by the very weak acid nature of the 
aminoacids. The purpose of this paper is to consider 
briefly possible volumetric alkali titrations of amino- 
acids, and in particular the uses of the formol titration 
(or Sorensen titration) in the light of work carried out 
by the author. 

Volumetric acid-base titrations require a correspond- 
ing acid-base indicator which generally changes colour 
over a pH range of c. 1-8 pH units. To use the indicator 
effectively, it is essential that the plot of pH v. alkali 
volume at the end-point of the titration should be flat, 
i.e. (dpH/dB)—>o, and that this flat range should 
practically cover the above indicator range. When a 
weak acid, having a suitable pK value and with a 
titration end-point in the region of pH 8topH 10, is used, 
phenolphthalein may be used as an indicator, and then 
the equivalent quantity of alkali required for neutraliza- 
tion will agree with the calculated one. If however the 
titration end-point is in the region above pH 10, the 
flat range is absent and the plot follows the pattern 
given in Fig. 1. 

The absence of the requisite flattening is due to the 
titration end-point of the acid overstepping into the 
titration curve of water. The water present in the 
aqueous solution may for present purposes be considered 
as a very weak acid, the titration curve of which becomes 


significant above pH 10. For practical purposes we have 
therefore two acids with different pK values, the end of 
the titration curve of the first overlapping the beginning 
of the second. 

Consider in this light the titration of a quantity of 
a simple aminoacid, such as glycine, with sodium 
hydroxide. Here the requisite flattening of the pH v. 
alkali volume plot is not obtained when the equivalent 
quantity of the alkali has been added, because the end- 
point is in the region of pH 11 (Fig. 1). In analysing the 
conditions for calculation or direct determination of 
the titration end-point, several possibilities emerge: 

|. pK value calculation.—The pK value of the acid is 
determined by substitution of the titration data in the 
region below pH _~9-5 into the Henderson-Hasselbalch 
equation, followed by calculation of the pK value. The 
amount of alkali (X) required to raise the pH of the 
solution equal to that of the pK value is noted. By the 
Henderson-Hasselbalch equation, the quantity (X) is 
equal to half the quantity of alkali required to neutralize 
the acid. However, it is essential to evaluate the pK 
value to a high degree of accuracy*. 

2. The differential plot method.—Examination of the 
curve in Fig. | shows that the curvature of the titration 


*It should be remembered that the pH scale is a logarithmic one and that 
the buffering capacity is highest at the pH — pK point. A simplified 
method of calculating pK values has been developed by the author. It 
will be described elsewhere. 
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Fig. 1. pH variation on titration of 5 ml. 0-5 M glycine (diluted five times) with N NaOH at 25°C. 
O O Sami. glycine plus 20 ml. distilled water (CO> free). 
@ .--- @ 5 ml. glycine plus 5 ml. (37 per cent) formaldehyde plus 15 ml. distilled water (CO > free). 
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- Corrected formol titration, using direct blank water correction. 
Corrected glycine titration curve, using direct blank water correction. 
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curve changes direction after the end-point has been 
reached. Hence, the plot of (ApH/AV) v. V, where V is 
the volume of alkali used, should result in a maximum 
which gives the end-point with a comparatively high 
degree of accuracy. This method does not seem to have 
been used previously in direct aminoacid-alkali titra- 
tions, though it has been utilized by Dunn and Losha- 
koff (1936a, b) in the formol titration for accurate end- 
point determinations. The partial neglect of the method 
may have been due to the fact that, until the last five or 
ten years, only the sodium glass electrodes were in 
general use and these were accurate only up to c. pH 9°5, 
while the direct aminoacid-alkali and formol titrations 
end-points are in the region over pH 10-5, and in the 
region of pH 7 and upwards respectively. However, 
the development of lithium and other stable glass 
electrodes capable of giving good results in the higher 
pH ranges now permits completion of titration curves 
in direct aminoacid-alkali titrations. We have investi- 
gated the applicability of this method to direct amino- 
acid-alkali titrations using lithium glass electrodes, 
thermojacket systems (Lewin, 1953, 1958) and internal- 
bridge calomel electrodes (Lewin, 1954), and obtained 
quite accurate results. Differential plotting results 
obtained for the titration of 0-5 M glycine with N NaOH 
are given in Fig. 2. 

3. The water correction method.—In the water correc- 
tion method, the amounts of alkali or acid required in 
a blank titration of water to attain specified pH values 
are recorded and equivalent corrections are made in the 
aminoacid titration curve*. Such corrections are, of 
course, of fundamental importance in the evaluation of 
the theoretical titration curves of single acid-base 
groups whose pK values require titrations in the pH 
region above c. pH_ 10 and below c. pH 4. For accurate 
corrections the following relation developed by Jordan 
and Taylor (1946) should be used 


Vv, + V 

¥, = ¥, antilog 0-5 (4/1 — y/1,) 
V. Tt V; 

where V, volume of the weak acid being titrated 


Vv volume of alkali required to titrate V, ml. 
of pure water to a specified pH 

V, — volume of alkali required to titrate V, ml. 

of the weak acid to the specified pH 

the correction, in ml., to be deducted from 

V, giving the quantity of alkali used to 

neutralize the acid 

I the ionic strength of the resulting aqueous 
solution of NaOH at the specified pH 


*The uncorrected blank substitution method was advocated originally by 
Cohn, Gross and Johnson (1919-20) and Tague (1920), and was used 
extensively by Kirk and Schmidt (1929), by Albert and Goodacre (1942) 
and by others. However, Cohn and Berggren (1924-5) pointed out that a 
simple blank substitution method was insufficiently accurate because, at 
a specified pH, the ionic strength of water was not equal to that of the 
weak acid solution (owing to the alkali associated with the salt in the 
latter solution). 

Schmidt (1938) and Cannan (1942) advocated an experimental determina- 
tion of the correction which involved a considerable number of determina- 
tions and calculations. Jordan and Taylor (1946) have, however, evolved 
the equation given here the application of which is less time consuming. 
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Fig. 2. Differential plot of the titration of 5 ml. of 0-5 M 
glycine with N NaOH. 


I, the ionic strength of the titrated weak acid 
solution at the specified pH. 


This formulation can be used for the direct titration 
of an aminoacid without the use of formaldehyde. 
However, the formulation assumed that the activity 
coefficients of the anions of aminoacids are given 
accurately by the Debye-Hiickel equation for ionic 
strengths below | 0-01. Unfortunately, this assump- 
tion is not always valid (see the Appendix on lonic 
Strength in ‘The Solubility Product Principle: An Intro- 
duction to its Uses and Limitations’ by S. Lewin 1959). 
An added complication is the uncertainty as to the exact 
contribution of the zwitterion to the overall ionic 
strength of the medium. Further, calculations involved 
in the application of the equation can consume con- 
siderable time. While these are essential for the deter- 
mination of the shape of the titration curve with a high 
order of accuracy, for convenience’s sake it is often 
preferable to use other methods which, so far as mere 
titration end-point determinations are concerned, are 
far more rapid and require fewer assumptions. It is 
possible to use blank correction values without applica- 
tion of the above equation. The result, on substitution 
into the aminoacid-alkali titration data, is highly 
approximate, but in some cases it gives a small range 
flattening of the titration curve at the end-point. (See the 
arrowed section in Fig. 1.) It is interesting to note, 
however, that if such a direct blank correction is em- 
ployed in the /ower pH ranges attained in the formol 
titration, the flattening at the end-point is extended 
considerably 

4. The formol (or Scrensen) titration —This method 
consists of titrating the given solution of the aminoacid 
after addition of formaldehyde. The titration curve is 
then displaced to the acid side of the pH scale, thus 
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making possible separation of the aminoacid and water 
titration curves. Consequently, if sufficient formaldehyde 
is added, the flattening of the titration curve in the end- 
point region may be obtained, thus making possible 
the use of phenolphthalein as the end-point indicator. 

The method was originally advocated by Scrensen 
(1907) and was based on the observations made by 
Schiff (1900, 1901). It was extensively investigated by 
Birch and Harris (1930a, b). Levy (1933, 1934, 1935) 
developed the first systematic treatment of the formol 
titration in terms of reversible interactions of the free 
-NH> groups with one and two molecules of formal- 
dehyde. There is no doubt that this overall interprets i- 
tion holds in the case of simple aminoacids and in the 
initial stages of the interaction. However, there is con- 
siderable evidence that the mechanism is different when 
the above conditions do not hold. 

The fundamental requirement involved in the utiliza- 
tion of the formol titration is that the aminoacid 
titration curve be displaced towards the acid side of pH 
to an extent sufficient to ensure that the flattening range, 
viz. (dpH/dB) co , should take place before pH 10. 
This condition is affected by the following factors: 

(a) Formaldehyde purity. The formaldehyde added 
should not contain acid in any significant quantity, as 
this would affect the end-point titre and the flattening 
range. Formaldehyde solutions (37 per cent to 40 per 
cent) are available from manufacturers or distributors. 
When freshly prepared, they are acid-free, but the time 
interval between production and delivery, and labora- 
tory storage duration, may run into months. Several 
checks in this laboratory have shown that, under 
aerobic conditions and starting with acid-free formal- 
dehyde, formic acid formation was cumulative and 
sufficiently significant after two months standing to 
affect the titre. Polymer formation is also encountered 
and can be troublesome. This may take placeeven within 
two weeks of purification of the formaldehyde. However, 
for the final titre purpose it is not necessary to know the 
exact formaldehyde concentration, and provided the 
qué antity of the white deposit at the bottom of the bottie 
is not ‘outstanding, polymer formation may be dis- 
regarded. 

Some laboratory workers test the formaldehyde 
solution for acidity by using litmus paper. However, it 
is preferable to check the pH value by using glass 
electrode determinations. 

Formaldehyde may be purified by distillation. 
However, this is a cumbersome method. It is preferable 
to use ion-exchange deacidification methods. 

(b) Formaldehyde concentration. The pH depression 
value increases with rise in formaldehyde concentration. 
Thus, in the case of glycine, having pK value of 9-6, 
formaldehyde additions giving 9 per cent, 10 per cent 
and 16 per cent concentrations, result in the experimental 


pK becoming respectively 5-9, 5-6 and 5-4. The value of 


the depression depends also on the formol equilibrium 
constant values which vary considerably from one 
aminoacid to another. Now, it is desirable to have e pH 
depressions large enough to stop the aminoacid titration 
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overstepping into the water buffering range, and there- 
fore it might appear, at first sight, that the highest 
possible formaldehyde concentrations should be used. 
Unfortunately, pure formaldehyde behaves as a very 
weak acid with a significant buffering range which 
begins at pH»)7 when formaldehyde concentrations of 
over 10 per cent are used. Such large concentrations are 
bound therefore to cause significant errors in the 
aminoacid titre. For this reason, Levy recommended 
that the overall formaldehyde concentration should be 
kept within 6 per cent to 9 per cent. However, with 
aminoacids having low formol equilibrium constants 
this results in titration displacements which give 
unsatisfactory end-point flattenings. Phenolphthalein 
is then not quite satisfactory a3 an indicator as it may 
give an error of 0-5 per cent more. With such acids it is 
advisable to follow the formol titration by glass electrode 
pH determinations and to employ the differential 
method of plotting (A\pH/AV) v. V, as used by Dunn 
and Loshakoff (1936a, b). This method, as has already 
been pointed out, gives very good results. 


(c) Aminoacid concentration. The greater the amino- 
acid concentration, the greater the amount of alkali 
required for the titration values. When, therefore, high 
aminoacid concentrations are used in the region 


= 


occupied by both aminoacid and water buffering, the 


alkali required for aminoacid titre 


ratio increases. 


alkali required for water titre 


It follows that increase in aminoacid concentration 
enhances a greater percentage accuracy in aminoacid 
titre determinations. This is easy to achieve in a number 
of aminoacids which are highly soluble. 


(d) History of the aminoacid solution. Aminoacid 
solutions which have been stored for some time at room 
temperature—under bacteriostatic (under toluene) and 
aerobic conditions—undergo decomposition, particu- 
larly in the presence of some alkali. This was noted by 
Holden and Freeman (1931) and by Wadsworth and 
Pangborn (1936). This was confirmed using glass elect- 
rode pH determinations by Lewin (1956a, b), Lewin and 
Kosinski (1958) and Lewin and Fox (1956) who found 
that rise in temperature accelerated the decomposition 
considerably. Lewin (unpublished observations) con- 
firmed chromatographically that such aminoacid 
solutions undergo extensive decomposition with rise in 
temperature. Hence, unless it is possible to store the 
aminoacid solutions under anaerobic conditions in a 
refrigerator, titration should be carried out as soon as 
convenient. 

It should be remembered that aminoacid solutions 
provide a nutrient medium for bacteria and fungi. It 
has been-noted time and again in this laboratory that 
aminoacid solutions, which were not kept bacterio- 
static or sterile, developed bacterial and fungal growths 
when the aminoacid solutions were concentrated 
(molar solutions) within a week at room temperature. 


(To be continued) 
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Register of Accredited Breeders 


GUINEA PIGS 

Buckinghamshire: Caudery, A. G., The Gables, Terrick, 
Aylesbury (Tel. Stoke Mandeville 2328). 

Cambridgeshire: Harradine, D., Whittlesey Road, March 
(Tel. March 2070); Murfitt, J.. Carter Street, Fordham 
(Tel. Fordham 271). 

Cheshire: Slack, R. L., Lowfields Farm, Eastham, Wirral 

Derbyshire: Ward, E., Pilsley, nr. Bakewell. 

Devon: Collins, C., Rowbre Cottage, Staple Hill, Newton 
Abbott (Tel. Bickington 310). 

Dorset: Darch, R. E., Orchard Cottage, Long Burton, 
Sherborne; Frampton, The Misses P. T. & Z. M., Hide 
Farm, Shapwick, nr. Blandford; Hiscott, L., Lower Kings- 
bury, Milborne Port, Sherborne; Stokes, F. E., Silver Falls, 


4 Shaston Road, Stourpaine, Blandford Forum (Tel. 
Blandford 316). 

Durham: Arnold, E., 8 Beech Terrace, South Moor, 
Stanley; Cooper, E., 14 Neale Street, Annfield Plain; 


Graham, R. J., 109 Dans Castle, Tow Law; Hutchinson, M., 
Greenwell Hill, Wolsingham, Bishop Auckland; Lee, G., 


15 Mitchell Street, Annfield Plain. 

Essex: Tuck, Messrs. A. J., & Son Ltd., The Mousery, 
Rayleigh (Tel. Hull Bridge 280). 

Kent: Leaver, T., 55 William Street, Herne Bay (Tel. 
Herne Bay 1299). 

Lancashire: Langwade, D., 46 St. Heliers Road, South 


Shore, Blackpool; Parkinson, Miss L., 126 Oldham Road, 
Lee Cottages, 
Lumbutts, Todmorden; Roberts, E. G., 26 Wenning Street, 


Grasscroft, nr. Oldham: Ratcliffe, H., 2 
& B., 2 Sutherland Street, Winton, 


Two Ways, Division 


Nelson; Shepherd, J. 
Eccles, Manchester; Watson, W. A., 
Lane, Marton Moss, Blackpool. 

Leicestershire: Hewitt, L. J., 104 Seagrave Road, Sileby. 

Lincolnshire: Dales, Charles A., The Nook, Wood Lane, 
Great Coates, Grimsby; Hurrey, H. E., Broadgate, Weston 
Hills, nr. Spalding (Tel. Spalding 2361). 

Norfolk: Muzio, Mrs. M., The Rectory, North Runcton, 
Kings Lynn (Tel. Middleton 271); Yaxley, R., 12 Aylsham 
Road, Buxton, Norwich. 

Somerset: Brown, Mrs. M., Wayvile Cottage, Bicknoller, 
Taunton. 

Warwickshire: Allen, R. J., Venesta, Kineton Lane, 
Hockley Heath, Birmingham (Tel. Lapworth 253); Barber, 
P., 29 Gleneagles Road, Yardley, Birmingham 26 (Tel. 
Stechford 3547). 

Wiltshire: Richardson, Miss V. M., Woodlands, Tisbury, 
Salisbury. 

Worcestershire: Cooper-Slipper, T. P., The Drive, Kinver, 
Stourbridge. 

Yorkshire: Cooper, Mrs. C. H., Thornton Lands, Faxfleet: 
Cooke, G. B., Hartswood Lodge, Knapton, nr. Malton: 
Cooper, E. C., 92 High Street, Bridlington (Tel. Bridlington 
5695); Horne, T., Park View, Lepton, nr. Huddersfield 
(Tel. Huddersfield 5333); Joynson, A., 3 Goodwin Road, 
Upper Wortley, Leeds 12; Kershaw, Mrs. O., 22 Hope 
Street, Manor Road, Ossett (Tel. Ossett 316); Mallinson, 
G. W., 9 Manor Drive, Cottingley, Bingley (Tel. Bingley 
1779); Parker, R. W., Windy Ridge, Egton (Tel. Loftus 12): 
Roberts, E., Upper Waterside Farm, Hinchcliffe Mill, 
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Holmfirth, Huddersfield; Smelt-Webb, D. M. S., Bugle 
Cottage, Egton, nr. Whitby; Spooner, E., 94 Duncombe 
Street, Walkley, Sheffield; Turner, B., 75 Lincoln Street, 
Wakefield; Upton, W. H., Avonlea, Savile Road, Elland 
(Tel. Elland 2532). 

Scotland: Christie, D., 105 Chapel Street, Aberdeen; 
Forbes, J., Donview Cottage, Paradise Road, Kemnay, 
Aberdeenshire; Gordon, Mrs. E. S., Lachshellack, Kemnay, 
Aberdeenshire; McBain, S., The Kennels, Kintore, Aber- 
deenshire; Whyte, J., 70 Bankhead Avenue, Bucksburn, 
Aberdeenshire; Yule, E., Woodhead of Cairness, Fraser- 
burgh, Aberdeenshire 


MICE 

Essex: Reid-Brown, W. G., Sunnybrook Farm, Stock, 
Ingatestone; Tuck, Messrs. A. J., & Son Ltd., The Mousery, 
Rayleigh (Tel. Hull Bridge 280). 

Hertfordshire: Fox, P. J., Scientific Animal Service, 
Home Farm, Aldenham Park, Elstree (Tel. Elstree 1863). 

Lancashire: Clarke, W., 67 Lincoln Street, Werneth, 
Oldham; Hough, J., The Mousery, Dura Mill, Middleton 
Road, Oldham (Tel. Main 5746 and Saddleworth 563): 
Schofield, Messrs. S., & Co., Research Station, Intake Road, 
Delph, nr. Oldham (Tel. Delph 252); Watts, J., 118 Moston 
Lane East, New Moston, Manchester 10; Jacques, E., 
Sand-Bed Farm, Delph, nr. Oldham 

London: Evans, F. H., 55 Stockwell Green, S.W.9 (Tel. 
Brixton 3504). 

Yorkshire: Charlesworth, J., 2 Clough Hall, Almondbury, 
Huddersfield: Horne, T., Park View, Lepton, nr. Hudders- 
field (Tel. Huddersfield 5333). 


RABBITS 

Essex: Cater, A. W. T., Purdeys Farm, Tinkers Lane, 
Rochford (Tel. Rochford 56182). 

Kent: Leaver, T., 55 William Street, Herne Bay (Tel. 
Herne Bay 1299). 

Shropshire: Roberts, E. S., St. Medard Apiaries, Glen- 
hurst, Hadley Park Road, Leegomery, Wellington. 

Suffolk: Parkinson, G. B., South Grove Rabbitries, 
Field Road, Mildenhall (Tel. Mildenhall 3167). 

Surrey: Netherne Hospital, Coulsdon (Mr. K. W. Faulk) 
(Tel. Downland 2232). 

Yorkshire: Kershaw, 
Road, Ossett (Tel. Ossett 
Street, Wakefield. 

Scotland: Whyte, J., 
Aberdeenshire. 


Mrs. O., 
316): 


22 Hope Street, Manor 
Turner, B., 75 Lincoln 


70 Bankhead Avenue, Bucksburn, 


RECOMMENDED HAMSTER BREEDERS 
Buckley, Mrs. M., Luzley End Farm, Ashton-under-Lyne, 
Lancs.; Gore, G., 3 Bakers Row, Hawk Lane, Battlesbridge, 
Essex; Parslow, P. W., & Son, 55 Deacon Road, Kingston- 
on-Thames (Tel. Kingston-on-Thames 6131)); Jacques, P. J.. 
4 High Street, Oakham, Rutland (Tel. Oakham 431). 


This Register has been compiled by The Laboratory Animals Centre 
M.R.C. Laboratories. Woodmansterne Road, Carshalton, Surrey, and is 
correct as at June 9, 1959 
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ARTICLES 


PACKAGE TESTING 


by D. Watkinson, B.Sc. 
Reed Paper Group (Group Research) 


f pen purpose of package testing is to determine, by 
means of laboratory tests, the performance of a 
package under the particular conditions of transport. 
The conditions during transport will vary tremendously 
both in the natural atmospheric hazards and the 
mechanical hazards of rough handling, depending on 
the destination and also the size, shape and weight etc., 
of the package. It is therefore impossible to lay down 
rigid rules and each individual package must be con- 
sidered as a separate problem. 

The tests may be carried out either on the package 
itself or on the materials from which the container is 
constructed. 


Testing of Materials 
Under this heading, a very wide range of 
available, but in most instances the results cannot be 
used to give any definite information on the performance 
of the package in practice. Everyone in the packaging 
field is well aware of the difficulty of specifying, in terms 
of bursting strength and tensile strength etc., the 
necessary qualities required of materials, such as paper 
and board, to produce a satisfactory package. The tests 
which are normally carried out are as follows: 

Tensile Strength 

Bursting Strength 

Folding Endurance 

Tearing Strength 

Puncture Resistance 

Crush Resistance 

Rubproofness 

Dynamic Tensile Strength. 

These can give a great deal of information on the 
quality of the material but difficulty arises in correlating 
the results with the behaviour of the final package. This 
may best be illustrated by the results of a comprehensive 
series of tests, which were carried out at P.A.T.R.A. 
(Allen and Paine 1951.) 

A range of paper bags was subjected to drop tests. It 
had already been found that the drop tests correlated 
well with the known performance of bags in practice. 
As a result of the drop tests, the various papers tested 
were allotted a ‘score’ denoting the quality of the bags 
made from each paper. The range of papers included 
both Kraft and sulphite papers. 

The range of papers was then subjected to all the 
standard paper tests (tensile, burst, tear, etc.) and the 
papers graded in order of strength on the basis of each 
test. Apart from the dynamic tensile tests, none of the 
results correlated with the results obtained from the 
drop tests. The papers placed in order of tensile strength 
or bursting strength did not correspond with the order 


tests is 
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obtained from the drop tests. From the results of these 
tests it appeared therefore that the fact that one paper 
had a higher tensile or bursting strength than another 
did not necessarily mean that it would make a stronger 
bag. This also applied to all the other normal paper 
tests. In the case of the dynamic tensile tests, however, 
the results obtained in the cross direction of the paper 
correlated very well with the results of the drop tests. 
The fact that the tests on the paper in the cross direction, 
rather than the machine direction, were the more im- 
portant, was probably due to the fact that in bags made 
on a normal bag-making machine the cross direction of 
the paper and the bag is the one which takes the 
greatest load, when the full bag is dropped in a vertical 
position. 

Initially, the advantage of the dynamic tensile tester 
appeared to be the fact that the load was applied 
rapidly, which was more in keeping with the conditions 
occurring in practice, when the bag was dropped, than 
the low rates of loading obtained with the other 
instruments. Further investigation, however, revealed 
another important factor. Examination of the results 
obtained on the normal Schopper-type tester showed 
that on multiplying the breaking load by the extension- 
at-break, the resulting figures gave good agreement with 
those obtained on the dynamic tensile tester and also 
correlated with the results obtained from the drop tests. 
This product is in effect a measure of the ‘work’ done 
in breaking the paper. 

It would appear therefore that the advantage of the 
dynamic tensile tester is not solely in the higher rate of 
loading but in the fact that it measures the ‘work’ 
required to break the paper rather than the load. Other 
tests which measure this quality also appear to correlate 
better with practical performance. 

A great deal of interest is now being taken in the 
work value, particularly on the Continent, and apparently 
it has been used for a number of years in Australia 
where it is called resilience. It might be defined as the 
ability of paper to withstand strain, and it is probable 
that it will find increasing usage in the future. 

Some of the other laboratory tests have been found 
useful in comparing the properties of materials to meet 
specific requirements but it has not been possible to 
carry out sufficiently extensive tests to establish a 
correlation. 

In the use of papers on twist wrapping machines, for 
wrapping items such as sweets and chocolates, con- 
siderable difficulty has often been experienced due to 
tearing of the paper during the actual twisting opera- 
tion. It has often been found possible in these instances 
to differentiate between ‘good’ and ‘bad’ papers by 
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measuring the extension-at-break on the Schopper-type 
tensile tester. It would appear probable that the quality 
of such papers could best be specified and maintained 
by specifying this ‘extension’ rather than any other 
properties. 

In other high-speed wrapping operations the ‘stiffness’ 
or ‘flexibility’ of the paper is often found to cause 
trouble, and in some instances it has been found possible 
to differentiate between ‘good’ and ‘bad’ papers by 
measuring the ‘droop’ of a strip of paper, which is 
clamped at one end. A strip of paper half in inch wide 
is clamped horizontally so that a length of six inches is 
protruding at one side. The ‘droop’ of this strip is then 
measured from the end of the strip to a vertical line 
passing through the clamp. The clamp is then turned 
through 180° so that the droop can also be measured 
on the other side and thus counteract any natural curl 
of the paper strip. The average of these two readings is 
taken as the result. 

For thicker papers and boards it is not always 
possible to measure the ‘droop’ of a strip, and under 
these circumstances a system, which applies a load to 
the centre of a strip of material supported at two points, 
appears to give fairly good correlation. This test has 
been found useful on board for cartons which are used 
on automatic machines. 

These last three tests are of course purely comparative 
and it is essential to carry out a preliminary investigation 
in order to determine the necessary limits required under 
the particular circumstances. 

In addition to the tests on materials to determine 
their mechanical properties there are those designed to 
assess the resistance to water, water vapour, gas, 
grease, etc. 

Water resistance is normally measured by the Cobb 
test, in which the specimen is subjected to a constant 
head of water, over a given area, for a fixed period of 
time, and the water uptake is measured by weighing. 
This test does however require a predetermined standard 
to be set as the conditions of test are purely arbitrary. 

Measurement of water vapour permeability of the 
sheet material can be carried out by the standard 
method. The material is sealed into a dish filled with 
calcium chloride which is then stored in a cabinet at 
controlled temperature and humidity and weighed at 
intervals. The increases in weight are plotted against 
time and the gradient of the resulting line used to calcu- 
late the W.V.P. in g./sq. m./24 hr. It is however, not 
possible to calculate the resistance of the final pack 
from the results, owing to the fact that such resistance 
will frequently be determined by the efficiency of the 
closure and the deterioration of the material due to 
creasing and handling. It is as well always to bear in 
mind that for products of high moisture content a good 
water vapour barrier may have disadvantages, as the 
moisture is thereby trapped inside the pack and changes 
in temperature may cause condensation to occur, with 
resulting damage to the contents. Examples of this have 
been found with commodities such as bread, confec- 
tionery and soap, where condensation may result in 
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mould growth. In such instances it is often preferable 
to allow a controlled rate of moisture uptake, and thus 
allow the package to ‘breathe’, rather than trap the 
moisture inside by using a highly impermeable barrier. 

Grease resistance may be measured by the turpentine 
test or the oleic acid test but in both instances it is 
difficult to correlate the results with the behaviour in 
practice. It is therefore preferable to carry out tests 
using the actual commodity to be packed in the material, 
if necessary by storage at elevated temperatures to 
accelerate the results. For example, in assessing the 
resistance of material to be used for packing biscuits, 
the results of a turpentine test have very little meaning, 
and it is essential to carry out tests with the actual 
biscuits. 

Gas resistance can be measured by several methods, 
but the interpretation of the results entails difficulties 
similar to those for W.V.P. results. It is therefore 
necessary to carry out storage trials on the complete 
pack in order to predetermine the gas resistance required 
of the material. 

Tests on materials include the chemical tests, such as 
the determination of pH, free chloride or sulphate, and 
reducible sulphur. The methods of testing are fairly 
standard and for packaging commodities, which are 
likely to be affected by such agencies, the safe limits are 
usually specified, or are well known. The more important 
of these are probably the safe limits for pH, chlorides 
and sulphates, for materials used in contact with ferrous 
metals. The usual limits are: 

pH 50-80 
Chlorides less than 0-05 per cent as NaCl. 
Sulphates less than 0-1 per cent as Na2SO4. 

In addition, for materials used for packaging silver- 
ware the amount of reducible sulphur should not 
exceed 2 p.p.m. 


Testing of Packages 

Under this heading the tests are carried out on the 
complete pack and the results can therefore be used to 
assess the efficiency of the package under practical 
conditions. The main difficulty with this type of test is 
in reproducing practical conditions in the laboratory, 
but despite these difficulties the results are of great 
value and comparative tests between packages can show 
quite definitely the advantage of one type of pack over 
another. If, of course, a standard pack is available which 
has a known performance due to its use over a period 
of time, it can be used as a yard stick in correlating the 
test conditions with the conditions occurring in practice. 

These tests can again be split into those concerned 
with the protection against atmospheric hazards (e.g. 
water and water vapour) and those concerned with the 
mechanical hazards. 

The resistance of a package to water can readily be 
assessed by a simple ‘shower’ test, preferably carried out 
after suitable rough handling. 

The resistance of a package to water vapour, which 
may be either water vapour uptake or loss depending 
on the commodity, can readily be measured by storage 
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under suitable conditions together with weighing at 
regular intervals. By this method, the rate of water 


uptake or loss can be determined accurately. This may 
be used either for direct comparison with an alternative 
pack under the same conditions or, if necessary, the 
actual ‘shelf-life’ of the pack, under particular con- 
ditions, can be estimated. In the latter case the initial 
and critical moisture contents must be known, the 
initial moisture content being that at which the product 
is packed and the critical moisture content that at 
which the product becomes unsaleable. 

If necessary, the efficiency of the closure and the 
effect of creasing can be measured by blocking out the 
closure or the creases and redetermining the rate of up- 
take or loss. In addition it is usually advisable to carry 
out measurements On packages w hich have been sub- 
jected to the mechanical hazards of a journey, by 
suitable laboratory tests. 


In instances where it is not possible to assess the 


resistance of the package by actual changes in weight, 
the only method available is to carry out large scale 
storage trials. If it is possible to open and reseal the 
pack ‘without detriment, periodic inspection will reveal 


any deterioration and the efficiency of the pack can be 


assessed by visual examination, or tests on the contents. 
Comparisons with alternative packs can also be made. 
For packages which are not easily resealed it is necessary 
to store a number of packages and to remove samples 
at intervals for inspection. If necessary the storage can 
be accelerated by using more severe conditions, or by 
alternating the conditions to give cycles of heating and 
cooling with corresponding changes in humidity. The 
acceleration, under such circumstances, can of course 
only be estimated approximately, but comparative tests 
are quite simple to carry out. 

Under this heading the odour of packaging materials 
and its possible transfer to the contents to produce 
tainting may be included. The package may possess an 
odour either due to the material itself or to additives, 
such as wax, coating material, printing ink, etc. Slight 
odours can usually be detected after the material has 
been stored in an enclosed space, such as a glass jar, for 
a number of hours and the odour usually becomes 
more noticeable under damp conditions. ; 

For identification of the source of the odour, the 
most satisfactory method found so far is the ‘fatigue’ 
technique. An observer smells a suspected sample. He 
is then fatigued, by prolonged smelling, to a particular 
odour, which may be the paper, board, printing ink, or 
printing ink constituent. He is then asked to smell the 
suspected sample again and if the particular constituent 
is the cause of the odour, the smell of the suspected 
sample cannot be detected. This method can be difficult 
to apply, if the odour is due to a number of different 
sources, but it does have the advantage that it is 
independent of personal preferences and opinions, the 
observer only being asked whether there is any odour 
or not, without any attempt being made to classify the 
odour. The observations of a number of people can, in 
many instances, be found to point quite definitely to a 
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particular constituent as the source of the odour. 

In the packaging of foodstuffs, the packaging 
material can transfer an unpleasant flavour to the food- 
stuff. The possibility or cause of such transfer can be 
ascertained by storage of the particular foodstuff with 
the suspected material in a glass jar, for a period of 
about 24 hours. A number of observers are then asked 
to taste the tested specimens, together with two controls 
which are fresh samples of the foodstuff, and to pick 
out the one which is different. This method again avoids 
any personal preference as the observer is merely 
detecting a difference, or otherwise, between three 
samples. 

The mechanical tests are designed to assess the resis- 
tance of a package to rough handling during transport. 
The normal hazards may be classified as drops, shunting 
shocks, stacking and vibration, and the laboratory 
tests are designed to reproduce these types of hazards. 
The equipment generally used is as follows: 


Drop Tester.—The normal drop tester consists of a 
simple hoist equipped with a sling for holding the 
package in any desired position. The hoist is fitted with 
a quick-release mechanism for causing the package to 
drop, when it has been lifted to the required height. 

For packages which are difficult to hold with a sling, 
a quick-release trap-door is available, on which the 
package is held or rested. The trap-door is opened 
quickly and caught in the open position, in order to 
allow the package to fall freely. 


Drum Tester.—The drum tester is designed to carry 
out the drops automatically. It consists of a hexagonal 
drum fitted with baffles on each of the six faces, in 
which the package is caught up, as the drum rotates. 
These machines are normally made with a diameter of 
either 7 ft. or 14 ft. The disadvantage of this test is that 
the conditions are not strictly reproducible, and will 
vary for each package depending on its size and shape, 
etc. 


Inclined Plane Tester.—This machine is designed to 
reproduce shunting shocks and consists of a track, 
inclined at an angle of ten degrees to the horizontal, on 
which runs a ‘dolly’. At the bottom of the track is a 
bumper, fitted at right angles to the track. The package 
is placed on the dolly, which is then hauled up the track 
to the required height and allowed to run down and 
crash into the bumper. The required height being chosen 
to give the necessary impact velocity at ‘the bottom, the 
normal velocities being 4 to 44 m.p.h. for home trade 
and 6 to 7 m.p.h. for export. 


4. Compression Tester.—This instrument measures the 
safe stacking height, when packages are stored. It 
consists of two parallel plates between which the pack 
is compressed, the load being measured on a dial or 
recorded automatically. It is capable of applying loads 
up to 10,000 Ib. and may be used either with a full or 
empty container. Its main use is in testing fibreboard 
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cases, the failure load being used to calculate the safe 
stacking height under given conditions. Usually the safe 
stacking load is calculated by multiplying the failure 
load by a factor of one-third to allow for a safety 
factor and stacking for prolonged periods. 


5. Vibration Tester.—Several types of vibration tester 
are used but one of the more common is the L.A.B. 
tester. This consists of a table, which is made to vibrate 
with an amplitude of one inch, at speeds varying 
between 180 and 360 v.p.m. Its purpose is to assess the 
resistance of a package to the vibration hazards entailed 
in journeys by road and rail. 

In many instances, vibration can be the most impor- 
tant hazard and testing for only half an hour can reveal 
any weakness in this direction, e.g. loosening of the 
nails in a wooden case made from badly seasoned 
timber, breaking of fragile articles by resonance, 
squashing of soft articles such as cakes and the rubbing 
of printed surfaces. 

Despite the difficulties of reproducing practical 
conditions in the laboratory, a great deal of information 
can be obtained, both in revealing any weaknesses of a 
package, which may not at first be apparent, and also 
in comparing alternative packs under identical con- 
ditions. A practical transport trial is obviously the only 
absolute means of assessing a package, but such a test 
is very costly owing to the need for carrying out the 
test over a sufficiently long period to overcome the 
variation in handling and the large number of packages 
required. Alternatively the test must be planned 
Statistically and the results carefully analysed. This point 
is illustrated by the results of a transport trial in which 
a number of P.A.T.R.A. journey shock recorders were 
included in the consignment. The P.A.T.R.A. journey 
shock recorder consists of a counter which is pre-set to 
record all drops above a certain height, a ‘battery’ of 
about 20 being fitted in each case. The recorders were 
fitted in 20 identical cases and sent on identical journeys, 
from London to Manchester. The cases were despatched 
in batches of four, at intervals, by mixed goods rail 
transport. 

The results showed variation as follows: 

18 drops of 3 to 6 in. 
1 drop of 6 to 12 in. 
5 drops of over 12 in. 


| drop of 3 to 6 in. 
2 drops of 6 to 12 in. 
No drops over 12 in. 


The other 18 cases showed results distributed evenly 
between these two limits. Unless, therefore, the results 
of a transport trial are very carefully analysed it is quite 
probable that they are merely demonstrating a variation 
in handling rather than any property of the package. 
Results on similar cases for a full container rail journey 
showed a much lower degree of rough handling and also 
less variation, the largest number of drops recorded on 
any case being four drops from 3 to 6 in. and four drops 
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from 6 to 12 in., thus adequately demonstrating the 
necessity for considering the package and the test with 
reference to the particular type of transport to be used. 

When testing packs containing a number of items, 
such as tins, bottles or jars, the damage can be assessed 
by counting the number of dented tins or broken jars 
and in such tests the reproducibility of the results can 
be demonstrated. A fibreboard case containing 48 tins 
might be found to contain 15 badly dented tins on 
completion of the tests; an identical pack subjected to 
the same test sequence would be found to duplicate this 
result, with a variation of approximately 2. If, there- 
fore, an alternative pack can be found, which gives a 
result of S + 2, the superiority of such a pack can be 
proved. If necessary, the two packs may be tested over 
a sufficiently wide range of drop heights to cover all 
possible contingencies. 

In designing suitable laboratory tests the size, weight 
and shape of the package must be considered in addition 
to the destination and the type of transport involved. 
The types of test may be considered under three 
headings: 

Assessment 

Comparison 

Investigation. 
Assessment testing may entail a detailed study of the 
particular j journey as a basis of reproducing the ‘hazards 
in quality and number. Alternatively the type of sequence 
used for comparative testing may be applied. This is 
designed to reproduce an equivalent level of rough 
handling rather than the exact number and height of 
drops, etc. The investigation type of testing is designed 
to show up any weakness in the package and usually 
entails applying most of the test methods, in which case 
a drop test would be designed to cover all positions of 
fall. 

The normal sequence of tests is designed to subject 
the pack to blows in every possible direction and if the 
pack is symmetrical this entails impacts in the following 
positions : 

(a) Base 

(b) Long base edge 
(c) Short base edge 
(d) Base corner 

(e) Side face 

( f) End face 

(g) Vertical edge. 

For packs which are unsymmetrical from top to 
bottom, such as packs containing bottles or jars, a 
second sequence is necessary using the top as the base. 
Alternatively, for packs which are completely un- 
symmetrical, e.g. containing machinery, additional 
drops may be necessary on to the other faces, edges and 
corners. If the shape, of the case is such that one of the 
vertical faces is larger than any other, it may be necessary 
to carry out the sequence using this face as the base. 

Of the above impacts, (a), (b), (c), and (d) are usually 
carried out by dropping and (e), (/), and (¢g) by blows 
on the inclined plane tester, an additional drop on to 
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the top of the pack being included after (d), and the 
five drops being repeated from a greater height after the 
inclined plane test. A common sequence used for home 
transport thus takes the following form: 

Five drops as follows: Base 

Long base edge 

Short base edge 

Base corner 

Top 
Blows on each side, face and vertical edge on the in- 
clined plane tester are followed by five drops as above 
from an increased height. Additional drops are carried 
out on the other faces and edges if the pack is not 
symmetrical. 

In carrying out the edge and corner drops, the package 
is arranged so that the diagonally opposite edge or 
corner is vertically above the point of impact. This 
usually means that the centre of gravity of the pack is 
also directly above the point of impact, and this method 
is chosen purely for convenience in arranging the pack, 


the purpose of the test being to reproduce the degree of 


rough handling, which is likely to occur in transit, and 
not the exact nature of the drops, which in practice will 
be somewhere between the face, edge and corner drops 
used in the test. 

The side blows, to which the package is subjected on 
the inclined plane tester, can be satisfactorily replaced 
by drops on to the same points in most instances. The 
normal type of sequence thus becomes as follows: 

(a) Base corner 

(b) Adjacent long base edge 

(c) Adjacent short base edge 

(d) Adjacent vertical edge 

(e) Adjacent large face (base) 

( f) Adjacent medium face (side) 
(g) Adjacent small face (end). 


This seven-drop sequence thus consists of drops on 
to a base corner and each face and edge radiating from 
that corner; with suitable additional drops being made 
in instances of asymmetry. The substitution of drops 
for blows on the inclined plane tester, may not be 
satisfactory in some instances, such as packages con- 
taining soft cushioning material, where the fact that 
the cushioning material is supporting the weight of the 
contents, before the impact, may affect the results. In 
the majority of instances, however, the resulting 
damage is the same. 

The drop heights required for these tests will depend 
on weight and size of the package, possibly modified 
due to any special facilities or difficulties in handling, 
and also the destination and type of transport. For home 
trade packages between the approximate weights of 35 
to 100 Ib. travelling by mixed goods journey, road or 
rail, the drop tests are normally carried out at | ft. and 
2 ft. drop heights. For loads below the 30 Ib. limit the 
package is quite likely to be thrown, and the sequence 
may need to include 3 ft. and 4 ft. drops. Loads above 
100 Ib. are normally a two man load and drops will be 
progressively lower until mechanical handling is 
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required, always with the possibility that the case may 
be rolled over, or slid or dropped from the tailboard of 
a lorry. Packages despatched in full container loads or 
by direct* private transport, will be handled much 
better and drop heights can be reduced. Export packs 
are normally tested by using the same sequence but 
the drop heights increased by 6 in or 12 in. 

If a standard package is available, the performance 
of which is known due to its use over a sufficiently long 
period of time, the result of subjecting it to the suggested 
test sequence can be used to assess the accuracy of the 
reproduction, 

It is not possible to lay down rigid test sequences or 
even rules for the design of suitable laboratory tests and 
each package must therefore be considered as a 
separate problem. 
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Forthcoming Congresses 


ILMAC, the International Exhibition of Laboratory, 
Measurement and Automatic Control in Chemistry and 
two congresses in connection therewith, will be taking place 
in Basle, the centre of the Swiss Chemical Industry, from 
November 10 to 15, 1959. The technical congresses are 
organized by the Association of Swiss Chemists and the 
Swiss Federation of Automatic Control, and are at the same 
time the 22nd Meeting of the European Federation of 
Chemical Engineering. The technical exhibition is being 
organized through the agency of the Swiss Industries Fair. 

Thirty main lectures have been planned and among the 
speakers are well-known representatives of theoretical and 
applied science from Belgium, Germany, France, Holland, 
the U.S.A. and Switzerland. In addition to the actual 
programme, many lectures and demonstrations are being 
arranged by the firms participating in the exhibition. 

The Congress on Laboratory and Measurement to be 
organized by the Association of Swiss Chemists on Novem- 
ber 10 and I1 is strictly confined to the field of chemistry. 
One half-day will be devoted to the discussion of each of the 
following: electrical methods, optical methods, separation 
methods and isotopic methods. 

The programme of the Congress of the Swiss Federation 
of Automatic Control which takes place on the two following 
days is somewhat broader in its scope. The lectures and 
discussions on the first day are devoted to technical questions 
of automation in process engineering in the chemical and 
food industries, the second day has the economic aspects of 
automation as its theme, and the third day is reserved for 
data processing in economics. Single lectures can be heard 
on the use of data processing machines in the chemical 
industry, in banking, administration and in public utilities, 
in production planning and in solving major problems. 

The specialized Exhibition of Laboratory, Measurement 
and Automatic Control in Chemistry which is being held 
at the same time as the Congresses in the halls of the Swiss 
Industries Fair, is the first of its kind in this field to be held 
in Switzerland and great interest has been displayed by 
manufacturing and technical trading concerns. 

The fact that the exhibition has been confined to an 
extremely limited field which is nevertheless of considerable 
importance, affords potential customers—not only the 
larger concerns but all those smaller enterprises possessing 
their own laboratories—the possibility of comparing all 
those products of interest offered on the international market. 
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TECHNICAL WRITING 
by E. H. W. Banner, T.D., M.Sc., F.Inst.P. 


This article is intended to discuss some of the finer points in the wide scope of 

putting knowledge on record by writing or printing. Many technologists and 

others are excellent in the practice of their particular work, but are quite unable 

to present it well as instruction, either verbally, which is generally easier as 

it cannot be readily checked afterwards or in writing for publication, where 
it may persist and be used in evidence against them. 


Write for the Reader 

It should be accepted as an axiom that the whole 
purpose of writing, with or without any short-cuts, is to 
present the subject to the reader in such a way that it 
will readily be assimilated and be without ambiguity. 
Drawings sometimes contain contractions which help 
the drawing office to produce the drawing with minimum 
effort and cost, but if these contractions mislead the 
reader then they are not justified, even if they do save 
money in production. Similarly a well-written article is 
more likely to be read fully than one that makes the 
reader puzzle over what is meant, or worse still gives 
him a false impression. 

This generalization excepts the many wordy legal 
documents that on occasion have to be read, and possibly 
with that knowledge in mind the writer seems to take a 
delight in making the meaning as obscure as possible 
—at least that is the popular impression. However, it is 
true that in order to be free from ambiguity some extra 
wording and cross-referencing may be necessary. 

Some common phrases used in everyday speech are 
well-known and permissible, but when in black and 
white are seen to be misleading and so to be avoided. A 
common term in everyday language is ‘just about’. This 
is permissible in conversation, but it should have no 
place in scientific and technical literature. The two words 
contradict: ‘just’ implies precision and ‘about’ implies 
uncertainty. 

It is doubtful whether the spoken or the written 
word can best convey an unambiguous message. 
Whereas the spoken word can give many special 
inflections or emphasis where needed, in print it may be 
necessary to adopt very elaborate and difficult to read 
underlining and extra punctuation. For example, a 
given sentence might be spoken either as a statement 
or as a question, depending entirely on the vocal 
inflection. On the other hand, the written word can 
differentiate in many ways, such as by the use of ‘quotes’, 
capitals large and small, bold-face letters etc., to indicate 
if a special or a general case is being considered, with 
correct punctuation, layout, etc. Similarly a difference 
of words with the same pronunciation but different 
spelling can only be made unambiguous in print or type. 


Terminology 


Terminology, as with symbols, is well laid down in 
various B.S.1. Glossaries*. Many people unfortunately 


*Some relevant British Standard Glossaries are given at the end. 
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use old terms either because they are unaware of the 
correct term or because they are so individual that they 
prefer to use the old term and leave the listener or 
reader the job of translating to obtain the meaning 
intended. 

A good example of rationalization in terminology 
occurs in the term ‘condenser’. This has applications in 
optics, physical chemistry and probably other branches 
of science. It has long been abandoned in standard 
electrical terminology, partly to avoid the other usages, 
and in order to line-up with the comparable terms of 
‘resistor’, ‘inductor’, etc.; the term ‘capacitor’ is now 
used in the electrical sense. Although this term is in 
common use it is not universally known, and one 
electric motor manufacturer refers to the firm's capacitor 
motors as having condensers with them! 


Symbols 

It is fortunate that in many branches of technology 
there are definite standards of approved symbols; it is 
not just left to what a user may consider common 
practice but which on occasions may be only his own 
practice. The correct use of symbols can help to contract 
an article appreciably, and when the script is limited to 
one side of a given sheet, a card in a card index, etc., 
such a contraction can be most valuable. But symbols 
should only be used when it can reasonably be expected 
that the average reader will understand them without 
trouble or the possibility of a wrong meaning. Thus a 
speed of 30 m.p.h. or a current of 15 A may justifiably 
be used in most places, but ‘megawatts’ is best printed 
in full in a non-technical publication such as a news- 
paper, avoiding the absurd case of a printer showing 
it as ‘mW’, which is by no means unknown. The use of 
symbols for feet and inches on a drawing is common, 
but the same symbols used in an article to be reproduced 
in say a ladies’ paper may not be justified. 

Many users of symbols are unaware of a cardinal 
point in their use: that the symbol covers both singular 
and plural. The term ‘15 mAs’ is sometimes wrongly 
used for fifteen milliamperes, but it means 15 milli- 
ampere-seconds, and it is so used in x-ray engineering. 
A very bad example of this was seen in an advertisement 
in a leading electrical journal, where *kV’s’ was boldly 
displayed. It is possible that the originator wrote it 
correctly and it was altered by the printer, but in any 
case it should have been checked to eliminate such an 
example which does harm to a firm’s reputation. 
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The use of wrong symbols is to some extent under- 
standable when the writer cannot forget what he learned 
many years before. But when a young student uses 
wrong symbols because he has been taught that way 
recently, then the primary fault is with the teacher and 
the teaching institution which allows wrong symbols to 
be taught. It is unfortunate that some physics teachers 
appear to have no idea that standard terminology and 
symbols exist, or alternatively think that as physicists 
they need not conform to engineering practice. 


Abbreviations 

Many technical terms are abbreviated in print, to 
some extent as an intermediate stage between the full 
words and the shorter symbols. Again there are standard 
forms in many cases, and they may well be used with 
discretion in even non-technical publications. 

There are two schools of practice with regard to the 
ending of abbreviated words: the older is to add a full 
stop or point at the end of each abbreviated word, as 
Mr., ft., in., ete., but the more modern way is to use a 
full stop only where the last letter is omitted, excluding 
it from words where the omitted letters are in the 
middle: thus Mr as the last letter is retained, but res. 
for resistance, as the final letter is dropped. Apart from 
consistency in any one publication editors or “house 
rules’ are the best guides. 

The use of non-standard abbreviations such as *mfd’ 
or ‘mFd’ for microfarads has nothing to commend it. If 
the reader understands symbols then the correct ‘uF 
should be used, but if not, as in the case of a non- 
technical storeman, a clerk, etc., then it is always best 
to keep to the word in full. In a somewhat similar way 
the use of letters on the a can give a false 
impression On occasions, such as “10 M. A.” given in 
letters. This may be written seam as mA for milliz imp 
or uA for microamp, but it is most unlikely that it is 
meant for megamp, which is the meaning of "10 MA’. 


Spelling. Punctuation, etc. 

Sometimes alternative spellings are used correctly and 
the criterion is really dependent on which dictionary the 
writer or editor uses. Thus ‘connexion’ is the preferred 
way in the Oxford set of dictionaries, but many others 
spell it ‘connection’. Both spellings are therefore correct, 
but it is necessary to keep to one spelling and dictionary 
throughout a given publication. 

Modern printing tends to omit unnecessary full stops, 
such as at the ends of titles, captions, etc., and this has 
much to commend it, although to some extent personal 
preference comes in. Perusal of a modern book or 
handbill compared with a similar sort of publication 50 
years ago will show this well. It can be overdone, of 
course, as OHMS may mean a resistance in ohms or 
the official meaning. The converse of cutting out stops 
is seen in the bad examples of some hand-written signs 
in shops, on placards and the like, where every word is 
followed by a full stop. 

In some publications the decimal point is wrongly 
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middle point or 


printed as a lower stop instead of a 
especially in 


or stop, as 3.4. In other instances, 
mathematical work, a lower point is used as a multiplying 
sign, as 3.4. The possibility of confusion can be readily 
seen. A practical point here is that with an ordinary 
typewriter it is usually possible to type a correct middle 
point by partially depressing the shift key while typing 
a normal point or full stop. This cannot be done on 
electric typewriters, where the shift key must be either 
fully up or down. 

Where literal quotations are made the common 
school teaching is that double quotes are used first, 
with single quotes for expressions inside the double 
quotes. While this is still correct, the alternative way of 
single quotes first is equally authentic: it is that used 
in the Oxford set of dictionaries, for example. The 
essential point is again to choose one way and keep to 
it throughout any one publication. 

English practice is for an adjective to precede its noun. 
For catalogue and kindred purposes it is common to 
classify under the initial letter of the noun, followed by 
any qualifying adjective. =. a ‘testing instrument’ 
may be catalogued under ‘I’ as ‘Instrument, testing’. 
But it is fairly common in some quarters to use this 
form for normal use, desc ribing the particular apparatus 
as an ‘Instrument testing’, and without the comma to 
separate the noun from the adjective. The practice is 
much to be deplored. This example is often followed by 
the Services, although official regulations for certain 
publications instruct against this. 

The apostrophe s is being increasingly used as a 
plural form, such as TEA’S, and this is not unknown in 
technical publications. There is in some cases no clear 
lead, it is true, and in the expression “the letter T's are 
too big’ the apostrophe seems to be justified. Where 
e.m.f.’s is preferred it can instead be shown as e.m.f.s, 
and fortunately for purely technical symbols this does 
not arise as the plural form is the same as the singular. 

Hyphens could be used more often than they are in 
order to avoid ambiguity. In general the hyphen is a 
joining symbol and the oblique ‘stroke a separating sign. 
For example the range of 4 to 8 may be shown as 4 - 8, 
while the stroke well separates 24/11/59, as in a date, 
or AB/CD as in a reference, etc. For technical work the 
stroke should not be used where a product is meant, as 
ft.-lb. and not ft./lb. Although this may look obviously 
wrong it is sometimes seen in print. In this actual 
example B.S. 205 gives ft.lb. for this quantity. There is 
a tendency in some newspapers to print a hyphen where 
a stroke is correct; the reverse of the point made above. 
An example is in 5 7-8 for 5 7/8 or five and seven- 
eighths. 

APPENDIX 


Some relevant British Standards of interest. 


B.S. 1991: Letter symbols, Abbreviations and Signs of common interest 
in Physics, Chemistry and Engineering 
2474: Recommended names for Chemicals used in Industry 


1611: Glossary of Colour terms used in Science and Industry 
1523: Glossary of terms used in Automatic Controlling and Regu- 
lating Systems 
205: Glossary of terms used in Electrical Engineering 
204: Glossary of terms used in Telecommunications 
233: Glossary of terms used in Illumination and Photometry 
2597: Glossary of terms used in Radiology 
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APPARATUS AND DEVICES 


An Apparatus for Perfusing Nerve Fibres 
by J. P. Heslop, M.Sc. 


Pest Infestation Laboratory, Slough, Bucks. 


URING investigations of the rates of transport of 
Bl Doctions across cockroach nerve membranes an 
apparatus was built for perfusing short lengths of 
abdominal nerve cord or single ganglia in situ with 
saline solutions. After it had passed over the nerve the 
perfusing fluid had to be collected uncontaminated by 
blood or other foreign matter. As valid experiments are 
impossible when unprotected nerve fibres are exposed 
to the air, all perfusions had to be carried out with the 
preparation immersed in Ringer solution. 

A general view of the apparatus and a diagrammatic 
cross section of it are shown in Figs. | and 2. The 
experimental animal is fixed with adhesive tape to a bed 
of paraffin wax in a square brass tank. Due to its 
weight and the flatness of its base the tank can slide 
smoothly over the greased brass table so that the 
position of the animal can be altered relative to the 
perfuser. A locking bar enables the tank to be clamped 
to the table and is so arranged that the whole tank 
assembly can be removed from the table by turning it 
through 90°. The perfuser can also be readily detached 
from the table. 

The perfuser itself is made of stainless steel. Basically 
it consists of a slotted supporting bar carrying a 1-75 
mm. O.D. tube of 1-0 mm. bore; 13 mm. from the tip of 
this tube is a V-shaped notch of 90° included angle. 
When the nerve being studied is lying across the notch 
the gap above it is blocked by a steel wedge which does 
not obstruct the lumen of the tube. Fig. 3 shows a 
ganglion in position. The holes left on each side of the 
tube for the nerve to pass through, and the gap between 
the wedge and the perfuser tube, are sealed with soft 
white vaseline. Great care is needed when applying the 
vaseline to ensure a good seal without allowing any 
grease to spread on to the part of the nerve being 
examined. Silicone greases are unsuitable owing to 
their low mechanical strength and tendency to spread. 
Rubber-based greases are to be avoided because they 
seem to interfere with conduction of the nerve. With a 
little practice a satisfactory seal can be assured. 

The wedge is firmly fixed in position by a spring- 
loaded plunger which pulls upwards upon the end of 
the rocker arm. This arm passes through a slot in the 
supporting bar which prevents lateral movement. All of 
these parts were accurately machined and there is 
virtuallyino ‘play’ between them. 

When in use a stream of insect Ringer solution 
(Hoyle, 1953) is passed at the rate of 0-2 ml. per 
minute through the perfusion tube and allowed to drip 
from the outflow into a collecting vessel. The formation 
of drops causes the pressure to fluctuate, rising as a 
drop starts to form and falling as it gets heavier. In 
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Fig. 1. General view of the apparatus. The bath fluid, reservoir, 
and collecting vessel have been omitted. 
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Fig. 2. Diagrammatic cross-section of 
assembly. 
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SIDE VIEW 
Fig. 3. Detail of perfuser notch showing a ganglion in position. 


TRANSVERSE SECTION A-B8 


practice grease seals stand up much better to fluctuating 
pressures of this type than to steady pressures, however 
low. On testing such seals by perfusing with strong 
eosin solutions no leakage of the dye into the tank 
could be detected. Similarly no leakage inwards was 
found when the eosin solution was placed in the tank 
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and distilled water used as the perfusing fluid. The 
rubber tubes connecting the perfuser to the reservoir 
and the outflow tube make good joints on to the stain- 
less steel tubes. Fresh rubber tubes are used for each 
experiment. 

This apparatus was designed to show whether the 
rates of efflux of radioactive sodium and potassium 
ions across insect nerve membranes werealtered by insec- 
ticidal action. Before insect nerves can be studied in this 
way the connective tissue sheath investing them must be 
removed (Twarog and Roeder, 1956). The mechanical 
strength of desheathed fibres is too low to permit 
manipulation on to the perfuser and this operation 
must be performed with the nerve cord in position. 
Absolute efflux values in terms of weight/unit membrane 
area/unit time cannot be determined using nerve 
trunks containing numerous fibres of widely different 
diameters. The slopes of the graphs of log; 9 concentra- 
tion in each sample against time of sample give re- 
producible estimates of the rate of efflux, however, and 
changes in slope can readily be detected. 

It is necessary to make experimental correction for 
adsorption on the perfuser and collecting tubes. The 





total adsorption can be greatly reduced by coating the 
apparatus with a film of silicone. The residual film 
remaining after the apparatus has been wetted with 
silicone oil or a suspension of silicone grease in petro- 
leum ether and washed ‘clean’ with organic solvents is 
adequate. 

This apparatus may be of use in investigations of 
rates of efflux from nerves, blood vessels and other 
structures in small animals provided the structure 
under examination does not move. It is not suitable for 
making accurate determinations of influx rates. 


ACKNOWLEDGMENTS.—/1 is a pleasure to acknowledge 
the help of Mr. Cordaroy who built this apparatus in the 
laboratory workshop and improved on many details of 
the prototype. This paper is published by permission of 
the Department of Scientific and Industrial Research. 
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An Electric Shocking Device as a Laboratory Aid to Fish Studies 
by G. R. Fish 


Fish Culture Research Station, Malacca, Malaya 


ANY of the techniques used in fisheries research 
Mi inoive the killing or narcotizing of specimens. 
Frequently, a sharp blow on the head is regarded as 
sufficiently lethal. Many species, however, have well 
developed muscles near the base of the skull which 
render this method of killing ineffective if extensive 
damage to the animal must be avoided. In particular, 
when small specimens are to be examined, considerable 
damage nearly always results from such a method of 
killing. In any case, some damage to the specimen is 
inevitable, however skilful or experienced the operator 
may be. 

The apparatus shown in Fig. | has been found of 
value for killing or narcotizing fish. Several models have 
been constructed but the one figured has proved to be 
the most convenient. It consists essentially of a well- 
jointed wooden trough, 18 x 12 x 12 in. Following the 
recommendation of the research department of a large 
paint manufacturer, the box was painted inside and out 
with two coats of a white PAR paint, ‘Paralux II’. This 
is a quick drying alkyd resin paint and it has proved 
satisfactory in rendering the trough completely water- 
tight. The two electrodes are made of brass gauze and 
cut so as to fit easily into the opposite ends of the box. 
These electrodes are connected, through a switch, to 
a 230 volt mains supply. A warning lamp (230 volts, 
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5 watts), which lights when the current is passed, is 
connected in parallel across the electrodes. A polythene 
tube, by means of which the tank is filled and emptied, 
is connected to a small hole pierced in the bottom. 

The above arrangement passes a current of 0-25 amp. 
at 230 volts when using water with a conductivity up to 





The chief components of the tank are as follows: (A) Brass 
gauze electrodes, (B) Warning lamp, (C) Tube for filling and 


emptying, (D) Press button switch. 
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200 *Dionic’ units. The current increases as the salinity 
of the water rises. Esturine water salinity 0-79/ 0 9 takes 
a current of 2-0 amp. and when using water of higher 
salinity it becomes necessary to introduce extra resis- 
tance into the circuit. By such means, the apparatus 
has occasionally been used with animals in sea water. 
On the whole, though, it has been found in this labora- 
tory that the apparatus can rarely be conveniently 
employed with waters having a salinity above 1°/ oo. 
However, satisfactory results have been obtained using 
low salinity water and adding the marine specimens 
immediately prior to operating the switch. 

When in use, the trough is filled to a convenient 
depth, the fish added and, if necessary, left in darkness 
to recover from the shock of transfer. The button is 
then pressed and the fish are immediately stunned by 
the current. Death ensues if the fish are exposed to the 
current for a sufficient length of time. This rarely 
exceeds more than a few seconds, depending upon the 
specimen size and species and the electrical resistance 
of the water. 

The susceptibility of the various fish species to an 
electric shock of this nature is somewhat variable. 
During the course of many investigations here, it has 
been noticed that the Climbing Perch (Anabas) and the 
Chocolate gourami (Colisa) are very susceptible. 
Tilapia species are the most resistant with Sepat (Tri- 
chogaster) and Siamese Fighting Fish (Betta) being 
intermediate in their reaction. 

If the fish in the trough are subjected to the electric 
current for only a short time, they are stunned but 
recover afterwards and apparently suffer no ill effects. 
A similar observation has been made by Meyer-Waarden 
(1957). This effect often finds convenient application 
when fish have to be examined or treated but not killed. 
For example, during the process of sexing young 
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Semiconductors, edited by N. B. Hannay. New York: 
Reinhold Publishing Corporation. London: Chap- 
man and Hall Ltd. 1959. 120s. pp. 767 + xxiii. 

In the past the subject of this book has undoubtedly 
been considered to be of primary interest to the 
physicist. Rectifiers, photocells and transistors are of 
course to him very important tools and one has tended 
to forget the background chemistry of the semi- 
conductor. A grand total of 17 authors have very ably 
redressed this matter by their contributions here, and 
have shown how the theory and practice of chemistry 
were essential Lefore the semiconductor could attain 
the important position it holds today. 

As one reads this book, the remarkable fact becomes 
obvious that the subject makes use of practically every 
aspect of physical chemistry. Thus in the first chapter 
quantum theory provides the concept of valence and 
conduction bands, the transfer of electrons from one 
to the other by heat or light, being one means of pro- 
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Tilapia for purposes of monosex culture, each fish must 
be caught and examined. As they often struggle vigor- 
ously, the operator is forced to hold them firmly. The 
shock of capture and often of pressure causes damage 
which may result in a subsequent mortality of these 
young fish. Such mortality has been known to be as 
high as 50 per cent or more. If the fish are first lightly 
stunned in the above apparatus, they can be handled 
without difficulty. They recover completely within a few 
minutes of being returned to the water and no mortality 
ensues. The attachment of identification marks to a 
vigorously struggling fish is often difficult and inaccurate. 
Depending on the type of mark used, it may lead to 
undue skin laceration and wounding of the fish. It has 
been found here that such work is greatly facilitated if 
the fish are electrically stunned before marking. The 
operator then has the opportunity of inserting and 
securing the mark with accuracy and care. The above 
procedure has also been adopted in order to reduce 
damage and shock to the specimen when experiments 
require sampling of stomach contents, forced feeding, 
hypodermic injection or similar minor operations. 

The apparatus has been found of value in this labora- 
tory as a method both for killing and for rapid narcosis. 
The main advantages are that, in action, it can cause 
death or narcosis rapidly and neatly, with a minimum 
of damage to the specimens. It is cheap and simple to 
make. In addition, it is light, portable and easily 
modified to suit particular conditions. 

1 am grateful to the Director, Fish Culture Research 
Station, for information regarding Tilapia mortality 
during sexing, and to Messrs. Sime, Darby & Co., Ltd., 
for specialist advice and for a sample of ‘Paralux IT 
paint. 

REFERENCE 
Meyer-Waarden, P. F. (1957). ‘Electric Fishing,’ F.A.O., Fish Study No. 7 


ducing semiconduction. The same theory is much used 
in later chapters to explain the optical properties of 
these materials. Since one is much concerned with the 
behaviour of the individual atom of impurity, kinetic 
theory is called in. Chemical thermodynamics can treat 
the crystal imperfections such as vacant sites, impurity 
atoms, conduction electrons and holes, even when 
intangible, as solutes in the solvent crystal lattice. 
Statistics help the determination of the state of occu- 
pancy of the various electronic states in the semi- 
conductor. Besides these main aspects, surface chemistry 
for the junction, diffusion and partition coefficients for 
crystal growth and the physical chemistry of all possible 
states of matter are used in this book. 

It must not be supposed from the above that the 
treatment of the subject is only mathematical. Very 
complete practical details are given in an excellent 
chapter on crystal growth. Inorganic chemistry has by 
now provided many more examples of semiconductors 
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than the well-known silicon and germanium, and 
appropriate chapters treat of these other elements and 
their compounds. Of particular interest is the use made 
of the covalent bond in explaining the properties of 
some inorganic semiconductors, its confinement to the 
common elements of organic chemistry having now 
disappeared for ever. However, some organic semi- 
conductors are known (there is a chapter dealing with 
these) many of them being condensed aromatic hydro- 
carbons. One may well appreciate the extra difficulties 
of purification inevitable when dealing with organic 
compounds and the need to be sure that one is not 
measuring ionic conduction. 

This is a book to be recommended to anyone 
interested in the subject and to anyone interested in a 


better appreciation of the links between all branches of 


chemistry. It might be supposed that continuity is lost 
in a book of this type with its abundance of authors. 
This is not so, for it is clear that each one had a full 
appreciation of the complete work and such duplication 
as does occur is small.—a. S. FREEBORN. 


Electronic Apparatus for Biological Research, edited by 
P. E. K. Donaldson, M.A. 1958. London: Butter- 
worths Scientific Publications. 120s. U.S.A.: 
Academic Press Inc., $20. pp. 718 Xii. 

Donaldson has produced this valuable technical hand- 

book from long practical experience and in particular 

during the last ‘five years from his association with the 

Physiological Laboratory, Cambridge. A handbook of 

730 pages is scarcely a handbook in the literal sense of 
the word and yet every page is crammed with useful 
information and large as it is, it is barely big enough to 
do justice to the various ramifications of the subject. 
The author has called to his assistance six other con- 
tributors: this makes the book authoritative over a 
wide range of subjects. The emphasis is upon electronic 
techniques rather than detailed descriptions of individual 
pieces of apparatus and, as the author points out, the 
main difference between apparatus used by workers in 
widely different fields lies often less in the electronic gear 
proper than in the transducing devices used, that is on 
the devices that link the electronic circuits with the 
remainder of the experimental set up. 

The book is divided into four parts. The first part 
(280 pages) deals exhaustively with the theory under- 
lying the use of resistance capacitance inductance, 
hard and soft valves, negative feed-back and cathode 
follower circuits. Only elementary algebra and the 
simplest ideas from the calculus are involved. 

Part II (50 pages) deals with the more practical aspects 
of components: batteries, resistors, capacitors, chokes, 
transformers, diodes, valves, tools and workshop 
facilities. It is unfortunate that discharge curves are not 
given for batteries, particularly the nickel iron type. By 
error the nickel hydroxide plates of the NIFE batteries 
are called negative. 

Part III (248 pages) deals with transducers, electrodes 
and indicators. The first section on light sources and 
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photo detectors is excellent as it brings together 
information which is otherwise difficult to find in any 
one book. It is a pity in this section that glass, gelatin 
and other types of colour filters are not dealt with, and 
that only- Corning heat filters are mentioned when 
equivalent filters are available from Chance in this 
country. In a table giving details of filters for isolating 
mercury lines, the 365 my is isolated by Wratten I8A 
or Ilford 806; a better Ilford filter is Ilford 828 and in 
fact both Wratten I8A and Ilford 828 are Chance 
Woods glass filter OXI. In the next section, on 
temperature measurement and control, the word 
‘coolth’ appears. Another example of strange English 
is ‘lossy’ when dealing with losses in capacitors. Geiger 
and scintillation counters are dealt with in a small 
section about assay of radioactivity. A description of 
visual indicators such as meters, magic eye null point 
indicators and cathode ray tubes precedes an excellent 
section on transducers for various applications, such as 
limited movement or continuous rotation, mechano- 
electrical or electromechanical in each case. This part 
ends with sections on relays and related mechanisms, 
microcapillary electrodes for potential measurement 
in living tissue. 

Part IV (126 pages) deals with complete apparatus 
and in this as in many other parts of the book the 
editor's first-hand experience allows him to give the 
reader much useful information to avoid pitfails, 
difficulties in the design of amplifiers being particularly 
well dealt with. Transistors are dealt with in the last 
24 pages of this part and there is no doubt that the 
rapid advance taking place in this field will soon make 
some parts of this book out-of-date. Despite this 
possibility it is invaluable to any research worker in the 
biological field.—s. Y. THOMPSON. 


A Handbook of Colorimetric Chemical Analytical 
Methods, 5th Edition. Salisbury: Tintometer Ltd. 
1959. 30s. plus postage 2s. (unpaginated). 

Permanent colour standards for colour measurements 
have for long been accepted for routine analysis 
and control in industry. This large loose-leaf volume is 
an annotated catalogue of all the Tintometer discs 
issued to date, and it automatically serves as a very 
useful handbook on the subject. ‘There is today a 
Tintometer disc for almost every colorimetric test of 
any importance. The 360 pages of this new edition are 
grouped in seven parts: the Lovibond apparatus, pH, 
inorganic, organic, medical, noxious vapours, and 
colour and quality grading tests. Each purchaser is 
entitled to new pages for two years as they are issued, 
and this is the reason for non-pagination. 

Each item is written according to the standard 
Tintometer pattern: introduction, principle of method, 
reagents, disc, technique, notes and references. In these 
days of multiplicity of publications the conciseness of 
Ww riting will be appreciated. Any chemist can acquire the 
essential knowledge about any of these tests in a few 
minutes. With some items only rather dated references 
are given; presumably this is because references are 
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restricted to the original papers describing or com- 
menting on the method employing a Tintometer disc. 

The absence of pagination makes an ordinary index 
impossible, but as the items in each part are listed 
alphabetically, and a complete list of subjects and 
equipment required is given at the beginning of each 
part, it is quite easy to find any particular test. Any 
page can easily be detached and a colour code permits 
ready replacement. 

As a volume giving every worthwhile piece of infor- 
mation about Tintometer disc methods, the new 
edition is invaluable, and it can justifiably be regarded 
as a most useful publication from the point of view of 
colorimetric analysis in general. The printing is very 
clear, and the paper of adequate strength for a loose- 
leaf volume.—J. G. DAVIS. 


Process Engineering in the Food Industries, by R. J. 
Clarke, M.A., A.M.1.Chem.£. London: Heywood & Co. 
Ltd. 60s. pp. 355. 

Although not intended for laboratory workers, this 
introduction to the study of food equipment will be 
found very useful by all food chemists. It gives a very 
readable account of the unit operations involved in the 
food industry. The 16 chapters cover liquid flow, heat 
exchange and processing methods, filtration, evapora- 
tion, distillation, extraction and expression, crystalliza- 
tion, gas flow, drying, size separation, adsorption, 
centrifugal separation, mixing and gas sorption. Each 
chapter treats the subject in the logical order of general 
principles, plant and equipment (design, construction, 
etc.) and finally a description of the equipment as used 
in the food industry. The first two sections of each 
chapter are illustrated by very clear line drawings 
showing the construction and mode of operation, and 
the third by photographs of the most commonly used 
equipment. 

The author states that the book has been written for 
those who are responsible for the management of plant. 
In the opinion of the reviewer it will be particularly use- 
ful for those who, having qualified in some branch of 
science or technology, take up a technical career in the 
food industry. 

Practically all items of equipment used in the food 
industry are covered, although some aspects receive 
scant attention. Thus evaporation and types of evapora- 
tors are dealt with in some detail, but little information 
is offered about condensers. Some recent developments, 
such as freeze-drying and the ‘instantizing’ of milk 
powder are not mentioned. 

An attractive feature is the summary of advantages 
of a particular type of equipment. 

This most readable book fills a gap in the literature, 
for example between the now gigantic ‘Perry’ and such 
specialist works as Farrall’s ‘Dairy Engineering’. We 
may express the hope that further editions will not 
become much larger. There might be a case for expand- 
ing the references, especially technological ones, and 
the index in future editions. The book is well produced 
and easy to read.—J. G. DAVIS. 





SEPTEMBER 1959 





The Life of Sir Alexander Fleming, by André Maurois. 

London: Constable & Co. 1959. 25s. pp. 293. 

The scientific reader must inevitably feel reservations 
towards the biography of a scientist written by a layman 
A scientist, as a scientist, is inseparable from his work; 
his actions and decisions are governed by a complex. 
This is woven out of reactions between his temperament, 
his mental attitudes to the content of his chosen field, 
and the stream of scientific events closest to him. Most 
scientists believe that none of this can be understood by 
one who can only experience it at second hand. That 
M. Maurois, as the writer of such a biography, experi- 
enced similar beliefs, is indicated in his foreword. 
Whatever these doubts and hesitations may have been, 
the text of the book shows that they were roundly 
defeated, and so will be those of the reader. 

The biography creates first and foremost the discern- 
ible portrait of a man, evidently sensitive and therefore 
shy and inaccessible, so that the portrait still remains 
something of a sketch and a conjecture. This much, 
perhaps, was made easier for the biographer since 
Fleming* kept a great deal of his life completely 
separate from his laboratory, spending it amongst 
artists, the temporary soldier-companions of a territorial 
regiment, and in the Suffolk countryside. In addition, 
however, M. Maurois has achieved both a clear under- 
standing of Fleming’s work as a medical research 
worker, and a valid perspective on an interesting piece 
of scientific history. These were the early developing 
years of preventive medicine, when bacteriologists were 
groping their way to the development of effective 
bacterial vaccines. Fleming, as a young medical graduate, 
was drawn into the Movement under the shadow of 
Sir Almwroth Wright, who dominated the environment 
of the Inoculation Department at St. Mary’s Hospital 
like a St. Paul of prophylactic bacteriology. During 
these early years, spanning the first world war, come 
some of Fleming's $s important contributions to the study 
of infective processes—notably his clear demonstration 
that healthy, living tissue is probably the most powerful 
disinfecting agent of all. Thus powerful chemical 
germicides, by damaging living cells, may in fact cause 
more harm than good, for Fleming also showed that 
these substances were themselves rendered less effective 
by the presence of organic matter. The principles of 
wound disinfection that he established, remain the 
guiding principles of good surgery to this day, and the 
criteria of a good disinfectant that he laid down, were 
eventually applied to penicillin. It is inevitable that in 
the lay mind penicillin should overshadow all Fleming's 
other work; it is to the credit of the biographer that this 
discovery emerges as a blazing, flamboyant and yet 
somehow scientifically trivial epilogue to his work. 
Penicillin has proved a. transcendantly powerful 
chemotherapeutic weapon, but so was 606, and so are 
many of the multitudinous new antibiotics used today. 
The principles of wound disinfection will still be true 
long after penicillin has become an interesting historical 
incident.—G. BELYAVIN. 


*Sir Alexander Fleming was one of the original members of the Scientific 
Advisory Committee of Laboratory Practice 
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The new wing of the Central Analytical Laboratory of Pilkington Brothers Ltd., at Eccleston Grange, near St. Helens. 


PILKINGTON’S 










LABORATORY 


EXTENSIONS 


Above: The chemical balance is the starting point of all 

analyses and in this new extension, qualified staff work with 

instruments designed to give speed as well as accuracy in 
this work. 


Left: This direct-reading spectrograph is used for the rapid 
analysis of raw materials and glasses and once a sample has 
been prepared, this procedure can be completed in a matter of 
minutes compared with several days under the old techniques. 
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In this laboratory physical properties 

such as expansion, density and viscosity 

of a large variety of glasses are measured 
and checked regularly. 





HE extension to the Central Analy- 

tical Laboratory of Pilkington Bro- 
thers Ltd., at Eccleston Grange near St. 
Helens, Lancs., completes a unit which 
is one of the most up-to-date of its kind 
in the world’s glass industry. 

Built at a cost of £100,000, the new 
wing doubles the existing floor space by 
adding a further 8,700 sq. ft. to the ex- 
isting 8,000 sq. ft., and laboratory bench 
space is increased from 570 ft. to 1,300 ft. 

Provided to meet expansion in the 
field of scientific and technical control 
of raw materials, the extension houses 
equipment of the latest type, including 
a £17,000 spectrometer which is only 
one of three in use in Britain today. 

This instrument incorporates elect- 
ronic recording equipment and is cap- 
able of giving analytical results which 
once took several days to complete, with- 
in a matter of minutes. 

The complete laboratory is responsible 
for almost all the analytical work within 
the Pilkington Group, which includes 
plants in many parts of the world. Some 
22,000 samples are checked in the labor- 
atory a year. 

The two storey extension is built as a 
wing to the existing building and has 17 
laboratories of varying size, together 
with offices, a statistics section, stores, 
kitchen, dining room to house 45 people, 
and cloakrooms. 

The west elevation is glazed with plate 
glass but the east side is glazed with Insu- 
light double glazing units to provide 
maximum heat insulation where tem- 
perature control is important. 

The ground floor includes a large 
spectrographic block which is equipped 
with instrument laboratories; sample 
preparation and dark room; furnace 
room; spectrographic electrode prepara- 
tion; offices; statistics and _ records; 
cloakrooms; dining room; kitchen and Another aspect of spectrographic analysis where samples representing 1,000 tons of 
additional stores accommodation. sand down to pin-point size bubbles in glass are examined. 
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A team of analysts investigate new techniques of analysis. 








In addition to three chemical laboratories housed within 
the first floor there are also microscope and grinding and 
polishing laboratories; physics laboratory; balance and 
furnace rooms; flame photometer laboratory and an informa- 
tion section. 


Scope of Work 

To maintain an effective check on quality, the work carried 
out at the Central Analytical Laboratory involves regular 
analysis of all raw materials and finished glasses. 

Apart from analyses carried out on materials directly 
concerned with glassmaking, the laboratory at Eccleston 
Grange also carries out tests for atmosphere pollution 
stations around St. Helens. 

It also checks all effluents to comply with the Rivers’ 
Boards regulations, and a wide variety of other analyses 


PREPARATION 


include those on paper, asbestos, cements, metals and 
deposits of varying types. 


Techniques 
The development of spectrographic techniques by Pilkington 
Brothers has been the most noteworthy among the firm’s 
investigations into new methods which may be applied to 
their own problems of analysis. Samples ranging from faults 
in glass no bigger than a pin-point to those representing 
1,000 tons of sand are dealt with by this method. Flame 
photometry is used for the day-to-day control of alkali 
content of glasses and raw materials. Bubble analysis is 
another problem handled here. : 

The Central Analytical Laboratory has a staff of 90, of 
whom 70 are experimental workers. Mr. Frank Hartley, 
Chief Analytical Chemist, is in charge. . 


OF MOLYBDENUM CHLORIDES 


Convenient methods were developed at the National Bureau of Standards for 

preparing molybdenum trichloride and molybdenum tetrachloride in satis- 

factory yields. The trichloride was prepared by an improved method in which 

molybdenum pentachloride is reduced with excess hydrogen at 125°C. and a 

pressure of 100 p.s.i. or higher. The tetrachloride was prepared by a newly 

developed methed in which the trichloride is reacted with the pentachloride 
at 250°C. 


HE tri- and tetrachlorides of molybdenum can now be 

easily prepared by two convenient methods developed at 
the National Bureau of Standards in work partially supported 
by the Army’s Springfield Armory. Both laboratory proce- 
dures involve reactions with molybdenum pentachloride, 
which is commercially available. Good yields are obtained 
under recommended temperature and pressure conditions. 

As neither chloride can be obtained commercially, labora- 
tory preparation is the only source of these compounds. 
Previous methods of preparation are inconvenient and time 
consuming, or else yield an impure product. For example, 
the reaction between molybdenum pentachloride and 
hydrogen at a temperature of 250°C. and at atmospheric 
pressure gives a 5 per cent yield of the trichloride after a 
period of 12 hours. With the improved method, lower 
temperatures and higher pressures are used, producing 97 to 
98 per cent yields of nearly pure material in 12 hours. Since 
only a few methods are available for preparing the tetra- 
chloride, the newly developed method provides a valuable 
source of this low-valent molybdenum compound. 


The present methods for both chlorides resulted from 
experimental studies conducted by D. E. Couch and A. 
Brenner of the Bureau staff. The trichloride was prepared by 
reducing the pentachloride with excess hydrogen. Ordinary 
high-pressure equipment, a one-litre steel bomb, was used 
for 50 to 500 g. batches. Molybdenum pentachloride inside 
the bomb was treated with hydrogen at pressures from 100 to 
1,750 p.s.i. while the bomb was heated in an external resis- 
tance-type furnace to temperatures ranging from 25° to 
275° C. The trichloride was obtained in satisfactory yields as 
long as excess hydrogen was present, temperatures were 
between 125° and 194°C., and pressures were 100 p.s.i. and 
above. 

The tetrachloride was prepared from a finely ground 
mixture of molybdenum trichloride and molybdenum 
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Fig. 1. Molybdenum pentachloride (centre), used at the 
National Bureau of Standards as a source of the tri- and 
tetrachlorides, is placed inside a steel bomb and hydrogenated 
at the desired pressure. High temperatures are produced in a 
furnace containing the steel bomb. The tetrachloride is pre- 
pared by heating a mixture of the trichloride and pentachloride. 
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pentachloride. A glass tube containing about 5 g. of the 
mixture was sealed in an inert atmosphere and placed inside 
a steel bomb. Both were then heated in a furnace. A 2:1 mole 
ratio of pentachloride to trichloride gave the best results 
with respect to reaction time. At 250°C., the reaction was 
about 97 per cent complete in 20 hours. The completeness of 
the reactions was determined by an assay for molybdenum 
trichloride based on its insolubility in 1:1 hydrochloric acid. 

As chemical analysis of these compounds can be deceiving, 
X-ray diffraction patterns of various molybdenum chlorides 
prepared by other methods were compared with those of the 


tri- and tetrachlorides prepared as described above. The 
X-ray patterns of the trichloride prepared by hydrogen 
reduction and by thermal decomposition were identical. The 
patterns for the tetrachloride obtained from the trichloride- 
pentachloride reaction showed sharp peaks similar to those 
obtained with other pure samples of molybdenum tetra- 
chloride. None of the peaks corresponded to those for lower- 
or higher-valent molybdenum chlorides. Thus, the data 
confirmed the identity of the reaction products of the newly 
developed methods, indicating that these methods are 
satisfactory laboratory techniques. 


ADVANCES IN LABELLING MATERIALS 
by Frederick T. Day 


ABELLING processes have many applications in all 

fields of industry and research and the introduction of 
new materials used in the manufacture of equipment and 
machinery of all kinds has brought about new types of label- 
ling mediums and materials. Among these is the heatsealing 
or heatfixing process of applying thermoplastic labels by heat 
and pressure without the aid of moisture. Perhaps the most 
advanced form of labelling is the self-adhesive or pressure- 
sensitive label, and new recipes of pre-gummed label papers 
have been devised for canning, deep freeze storage and for 
labelling products for export to cold climates. Special 
tropical label papers are made for goods designed for export 
to the Middle and Far East giving first-class adhesion to 
surface and withstanding the heat and rigours of damp and 
moisture without peeling. 

New types of cellulose transfer papers have been formu- 
lated for the purpose of printing slide off transparencies; 
these provide a way of labelling metals, plastics, wood and 
other hard surfaced material with a permanent brand mark. 

The label today has gone far beyond the former accepted 
conception of function of merely identifying the product; it 
now adds the ‘hall mark’—the appeal and the grade to the 
goods. 

In the field of manufacture, labelling is now accepted as 
part of the process of manufacture and often marketing the 
merchandise. The label, by its shape, colour, design or appeal, 
serves a purpose in the chain of machinery or equipment 
presentation. The pressure sensitive label is now used in the 
laboratory where it may be quickly pressed on to any surface 
under test or evaluation for the purpose of adding data and 
other recorded matter. Items and materials are often coded 
and marked in batch order as a temporary measure, the 
label being stripped off when no longer required. Equipment 
and machine parts may be coded, priced and labelled up to 
the point of distribution or usage. This calls for temporary 
labelling for which the self-adhesive label is most suitable. 

Here is a brief review of labelling mediums now available 
for labelling, branding or marking glass, wood, plastics, 
tinplate, lacquered surfaces, metals, polished steel and other 
materials used in the manufacture of laboratory equipment. 

Pressure sensitive labels for temporary labelling of surfaces 
are obtainable in various shapes and sizes in colours which 
enable the materials to be coded or quickly identified. They 
are merely pressed on to the surface and peeled off when no 
longer required. They adhere to ceramics, all plastics, metals, 
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plain or lacquered tin, rubber, waxed surfaces and may be 
used in freezing or tropical conditions. Ideal for use as data 
labels for materials under test, they may be applied by hand 
or by automatic methods. 

Heatfix or heatseal thermoplastic labels for the permanent 
branding and sealing of products, particularly those filmic 
wrapped, are applied by heat and pressure by hot plate or 
iron or heatsealing unit. Heatseal methods of labelling are 
clean as the absence of water and liquid adhesive ensures 
freedom from any kind of moisture. Products made from 
acetates, rigid and semi-rigid plastics, printed surfaces, cans, 
drums and tins, aluminium containers are some examples of 
the types of surface for which they are specially suited. There 
are heatsealing papers made for use in tropical countries 
and this grade has a high melting point. The standard 
grade of paper begins to block at 140° F., and is normally 
tacky at 180° F. The temperature of the activating plant is 
higher than this, sometimes by as much as 100° F. Heatfix 

















Labelling for marking chemicals in transit. 
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PRINTED IMAGE 


CELLULOSE FILM 


BASE PAPER 





SLIDE OFF TRANSFER 





TRANSFER COATING 
PRINTED DESIGN 





ADHESIVE COATING 


BASE PAPER 





SIMPLEX TRANSFER 
The make-up of transfer papers. 


labels may be obtained in any colour and the special thermo- 
plastic coating is applied to fabrics, cloths, linens and paper 
base material. 

Slide-off cellulose transfers are a permanent form of 
labelling, perhaps better described as a hall mark or brand 
for the product. Many types of machinery and equipment 
are marked or branded with a transfer, the design being 
carefully drawn up as a permanent form of label known by 
its shape and colour. There are two main forms of transfer, 
the slide off type which is a transparency and easy to apply 
after immersion in water for a few seconds, and the industrial 
simplex transfer where the design or image is printed 
negative. In this latter case, the transfer label is applied face 
downwards, the backing sheet being peeled away after 
damping. 

Cellulose transfers look their best when printed by silk 
screen process of printing where the rich colours of the 
printing ink are seen at their best. This process is very 
practical for a short run in several colours. They are both 
easy to apply and handle well without damage. 

Pre-gummed or gummed label papers. White, tinted and 
clay coated, metal lined and other basic papers are coated 
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ADHESIVE COATING —" 





with dextrine or pure gum arabic and many other special 
formulae and today a label paper is made which will adhere 
to most difficult smooth, rough or soft surfaces. The correct 
adhesive must be selected and here the specialist should be 
consulted. This form of labelling is the established method 
of labelling materials, surfaces, products and packages 
either temporarily or permanently. They may be printed by 
all the current processes in one or several colours. The label 
Specialist supplies these labels in unit form packaged in 
specified quantities, in coils or reels perforated and in flat 
sheets suitably packed. 

The application of moisture to a gummed surface is most 
important if a good and permanent stick is to be ensured. 
Too much moisture will wash away part of the adhesive 
coating while too little will hardly activate the gum. Moisture 
is best applied by some form of labelling device which ensures 
a good overall spread of water. 


Liquid adhesive and plain paper. This form of labelling 
still has many applications in industry in the packing and 
labelling of merchandise. The adhesive may be animal, 
vegetable or mineral and here again the correct recipe should 
be used for each individual labelling or sealing process. This 
method is suitable for labelling cans and drums, and wooden 
cases and for sealing the flaps of cartons and containers 
made from fibreboard corrugated materials. Adhesives 
based on silicate of soda dry out very rapidly so that the 
lids of cans holding liquids should be kept on firmly. 
Adhesives in this group are applied by hand methods, semi- 
automatic or fully automatic machine methods. 


New International Air Freight Labels 


This year new labelling devices in the form of standard 
design labels are to be used for marking merchandise to be 
transported all over the world. The labels are designed to 
mark fragile merchandise and perishable goods while another 
type indicates ‘This way up’ stacking of packed goods. 
Fragile goods are portrayed by a broken wine glass as an 
illustration on the label, perishable goods by a design which 
incorporates fish, meat, flowers and fruit and “This way up’ 
by two arrows. It is hoped that this form of label will help 
in the handling of goods all over the world in such a way as 
no one language will in the many countries which goods 
may travel on their journey. 


Society for Applied Bacteriology 


At the Annual Meeting of the Society for Applied Bacterio- 
logy, held in London on July 8, the following were confirmed 
in office: 

Hon. President, Mr. D. A. McKenzie; 

Hon. Treasurer, Mr. G. Elis Jones; 

Hon. Editors, Dr. S. E. Jacobs and Dr. C. A. E. Briggs; 

Hon. Publications Manager, Mr. A. H. Walters; 

Hon. Advertising Manager, Mr. E. J. Mann; 

Members of Committee, Dr. Eve Billing, Mr. N. J. Butler, 
Prof. E. L. Crossley, Dr. J. G. Davis, Mr. B. M. Gibbs, 
Mr. D. J. Jayne-Williams, Dr. Jane Meiklejohn, Dr. G. C. 
Ware, and Dr. M. Woodbine. 

After eight years as Hon. Secretary of the Society, Mr. G. 
Sykes announced his resignation. His place will be taken by 
Dr. Ella M. Barnes, D.Phil., Dip.Bact., Low Temperature 
Research Station, Downing Street, Cambridge. This change 
will take place towards the end of October. 
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News from the British Association of Chemists 


Proposed New Professional Institute of 
Chemical Technology 


One of ihe main objects of the B.A.C. is 
to promote education in chemistry, the 
efficient practice of chemistry and the 
application of chemistry to industry. 

In pursuance of this objective, the 
Association have been perturbed by the 
large numbers of young people leaving 
our technical colleges each year with 
National or Higher National Certificates 
in Chemistry who proceed no further. 

The actual figures for England and 
Wales from 1954 to 1958 are shown in 
the Table below. 

Of the students who get their H.N.C. 
in Chemistry only a very small propor- 
tion, probably less than 10 per cent for 
the country as a whole, proceed to 
A.R.LC. by examination. The propor- 
tion varies from college to college. In 
very large well-established colleges it 
may be as high as 20 per cent. In the 
smaller ones, it may be nil. 

In other words some 10 per cent of 
these students become corporate mem- 
bers of a recognized professional body 
of chemists. The remaining 90 per cent 
are left high and dry, although numeri- 
cally they constitute an important part 
of the chemical manpower of the 
country, a state of affairs which is 
creating considerable unrest among both 
students and staff. 

It is argued that if every young man 
getting his H.N.C. in some branch of 
engineering can expect in due course to 
be recognized as a fully qualified 
engineer, why should not every man who 
gets his H.N.C. in chemistry be able to 
reach full professional status as a 
chemist? 

The problem, of course, is not an 
easy one to solve. The Royal Institute of 
Chemistry is unwilling at present to 
reduce its standards or to open a lower 
grade of membership. Nevertheless, the 
time required by a part-time student to 
complete the full A.R.I-C. course is so 
great that the student is frequently 
unable to proceed because of increasing 
responsibilities outside. Frequently too 
a man’s job does not require a knowledge 





Advantages of Membership of the 
B.A.C. 


Minimum Salary Scales. 

Free Legal Advice on Professional 
Matters. 

Appointments Service. 

Unemployment Benefit. 

Negotiations with Employers. 

Group Scheme for Private Medi- 
cal Treatment. 

Certain advantages in connection 
with Insurance. 

Trading Scheme. 

Benevolent Fund. 

Lectures, Discussions and Social 
Functions, 











of pure chemistry beyond H.N.C. 
standard—it requires a knowledge of a 
particular technology. 

The solution, therefore, would appear 
to lie in the formation of an entirely 
new professional institute to be called 
the Institute of Chemical Technology. 
The professional pattern would then be 
as follows: 

N.C. (Chemistry) 


H.N.C. (Chemistry) 


A.R.LC. A.LC.T. 
F.R.LC. F.L2.T. 
The precise requirements for the 


associateship and the fellowship of the 
proposed new institute have still to be 
decided, but in broad outline it is 
proposed that students who reach a 
standard in a _ technological subject 
suitable for endorsement on their H.N.C. 
in chemistry, should qualify for associate- 
ship of the new institute. 

Fellowship would be awarded for a 
further five years technological experi- 
ence plus, possibly, a further techno- 
logical qualification of an accepted 
standard. 

The B.A.C. are calling a meeting of 
technical school teachers in the Crewe 





Ordinary National Certificate 


Higher National Certificate 
in Chemistr) 


— in Chemistry 

Entered Passeu Entered Passed 
1954 1,559 931 767 518 
1955 1,642 1,012 959 681 
1956 1,893 1,184 1,018 711 
1957 2,178 1,295 1,165 791 
1958 2,509 1,459 1,269 882 





Arms Hotel, Crewe, on Saturday, 
October 17, 1959, at 2 p.m. to consider 
the whole matter. Every technical 
college in Great Britain preparing 


students for H.N.C. in chemistry will be 
invited to send one representative. 
Travelling expenses will be paid by the 
B.A.C. 


Should the meeting decide to go ahead, 
a company without profit will be regis- 
tered under the Board of Trade and this 
company will then proceed to form the 
new institute, draw up by-laws, etc., etc. 

Although the Association has under- 
taken the responsibility and expense of 
getting the new institute established, it 
should be pointed out that, once formed, 
the Institute of Chemical Technology 
will be completely independent of the 
B.A.C. It will be governed by its own 
Council elected by its own members. 


B.A.C. and F.1.C.C.LA. 

The Association is playing a very active 
part in the work of F.I.C.C.1LA., the 
European body which is concerned with 
interests of professional chemists and 
represents them at the International 
Labour Office in Geneva. B.A.C. 
representatives have recently submitted 
reports to this body on patent law in 
Great Britain and-.on pensions for 
supervisory employees in the British 
chemical industry. 

Another report is nearing completion 
on the comparative standards of the 
various examinations in chemistry held 
in the countries of Western Europe. 


Personal Notes 


Mr. C. S. Garland 
Mr. C. S. Garland, past President of 
the B.A.C., who retired as President of 
the National Union of Manufacturers 
last year, has been appointed chairman 
of the National Union of Manufac- 
turers Advisory Service (NU MAS). 





Life Members 
The following have been elected Life 
Members of the Association: 
Essery, R. E. Aged 65. Elected Member 
1918 (London Section). 
Ninniss, W. Aged 65. Elected Member 
1924 (Liverpool Section). 
Westlake, E. P. Aged 65. Elected 
Member 1925 (London Section). 


Obituary 
Fore, T. E. Aged 63. Elected Member 
1928 (Liverpool Section). 
Hird, C. E. Aged 53. Elected Member 
1935 (Notts & Derby Section). 
Mosby, D. H. Aged 56. Elected Member 
1931 (Notts & Derby Section). 








All correspondence and enquiries concerning this Association should be addressed to G. R. Langdale, Esq., The 
British Association of Chemists, Nomination Dept., 14 Harley Street, London, W.1. 


Tel.: Museum 7021. 
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Laboratory Note-Book 


NDER a contract awarded by the 
International Atomic Energy 
Agency, a research project is to be 
carried out in London which may have 
an important bearing on the under- 
standing, diagnosis and treatment of 
radiation sickness as well as on the 
possibility of preserving food and drugs 
by irradiation. The research is to be 
conducted at the Chester Beatty Re- 
search Institute under the guidance of 
Dr. Peter Alexander, and in collabora- 
tion with the Microbiology Department 
of the Imperial College of Science and 
Technology in Kensington. The sum of 
$6,000 has been sanctioned by the 
Agency for the first year of. the project. 
One of the chief hurdles so far in the 
sterilization of food has been the fact 
that many bacteria possess a high level 
of resistance to ionizing radiation. In 
some cases the dosage required for their 
destruction may prove harmful for the 
food itself. Experience so far has shown 
that food sterilization may require 
between 200,000 to 6,000,000 roentgen 
units of radiation. The task, therefore, 
is to increase the radio-sensitivity of 
bacteria by some artificial means 
before they are subjected to radiation, 
so that a low radiation dose may prove 
completely effective and safe. 


Scientist on Goodwill Missions 


As a result of talks with Dr. Edwards of 
Bradford Institute of Technology, Mr. 
K. G. Sinclair, Chairman of the Griffin 
& George Group of Laboratory Equip- 
ment Manufacturers, has awarded two 
Travel Fellowships to Dr. Peter Ram- 
well of the Department of Pharmacy at 
the Institute. 

Mr. Sinclair tells us that, following 
the formation of Griffin & George 
(Research & Development) Ltd., the 
research group headed by Dr. A. J. P. 
Martin, F.R.S., it became evident that 
there was a need for a Fellowship which 
would provide senior workers of estab- 
lished repute with facilities for travel 
abroad. 

The G. & G. Fellowships, in con- 
sequence, are intended for young 
scientists who already have made a 
worthwhile contribution to instrumenta- 
tion, and who may, with suitable 
encouragement, make more significant 
advance than would otherwise be 
possible. It was decided, therefore, in 
consultation with Dr. Edwards, that the 
first of these Fellowships should be in 
biological instrumentation and awarded 
to Dr. Ramwell for his work and interest 
in rapid response respiratory gas 
analysis. 

During his first journey, in June and 
July, Dr. Ramwell visited Paris, Frank- 
furt, Brussels and Berlin, where at many 
of the teaching hospitals he was able to 
see some of the work in his own field of 
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artificial kidney installations and anaes- 
thetics; he visited Basle during late 
August and September. 


The 
Medal 


A silver medal, to be known as the 
Polarographic Society Medal, is to be 
awarded periodically in recognition of 
outstanding work in polarography, on 
the recommendation of a_ special 
committee. 

The first award has been made to 
Prof. J. Heyrovsky for his discovery of 
the polarographic method in the nine- 
teen-twenties and for the subsequent 
major contributions to the subject by 
himself and his students. 

The medal was presented by Prof. 
W. H. Linnell, Vice-President of the 
Polarographic Society, at the Opening 
Ceremony of the II International Con- 
gress of Polarography on August 24, 
1959. 


Polarographic Society 


Space Humour 

In case any of our readers missed it 
and we think it is too good to miss—we 
must tell the story which is related in 
the June 6 issue of Chemistry and Industr) 
concerning the space monkeys Able and 
Baker and their much publicized press 
conference. At the end of the conference 
one of the monkeys was seen walking 
out of the Library of Congress with a 
book under each arm—one was the 
Bible and the other Darwin’s Origin of 
Species. The monkey is alleged to have 
been heard muttering: “Am I my keep- 
er’s brother?” 


The MS7 Mass Spectrometer 
Metropolitan-Vickers Electrical Co. Ltd. 
has just completed the first production 
model of the MS7 mass spectrometer, 
and this is shown in the accompanying 
photograph. The instruments now being 
produced are for the National Physical 
Laboratory, the Services Electronics 
Research Laboratory, the Mond-Nickel 
Company and the U.K.A.E.A. Recently, 
orders for this instrument were also 
received from France and America. 

The MS7 mass spectrometer has been 
designed specifically for the purpose of 
measuring minute impurities in solid 
substances using the spark ionization 
technique. It will be of invaluable use in 
fields of science and engineering where it 
is essential to use materials of the highest 
purity, such as nuclear engineering, 
semi-conductor research and manufac- 
ture, and in the development of non- 
ferrous metals and alloys. 

Some of the materials which have been 
successfully analysed down to 0-01 p.p.m. 
with the prototype model include 
uranium, reactor grade graphite, ger- 
manium, selenium, silicon, gallium- 
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arsenide, magnesium, titanium, tungsten, 
iron, copper, aluminium, tin and nickel- 
chromium alloys. 

The mass spectrometer is a double 
focusing instrument of the Mattauch 
type, in which positive ions, representa- 
tive of the sample composition, are 
produced when a high-voltage spark 
occurs between two electrodes of the 
sample material placed close together 
in vacuum. After passing first through 
an electrostatic analyser and then 
through a magnetic analyser the ions 
come to focus according to their mass, 
but irrespective of their initial energy, 
as a series of lines on a photographic 
plate. 

For the analysis of impurities in 
solids the photographic plate is used as 
an integrating device, and a series of 
exposures of gradually increasing length 
are taken (a rack mechanism allows up 
to 10 exposures to be recorded on the 
same plate and the exposure is accurately 
determined by the total integrated 
charge falling on the monitor collector). 
The concentration of the impurity is 
estimated from the intensity of the lines 
on the longer exposures, and with this 
technique concentrations down to the 
level of 0-01 p.p.m. can be estimated. 

The method is particularly useful for 
giving a general picture of the impurities 
in a solid. The whole mass range from 
7-240, covering all elements, can be 
recorded in a single exposure of the 
photographic plate. Compared with 
emission spectroscopy the spectra are 
simpler and the elements easier to 
identify. Moreover, qualitative and semi- 
quantitative analyses can be carried out 
without extensive calibration. 


The MS7 mass spectrometer. 
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EQUIPMENT & APPLIANCES 





A Compressed Air Dehydration Unit 


A machine which can supply an un- 
interrupted flow of air to zero humidity 
and clean to 0-5 micron, which is also 
fully portable, and which can operate 
continually 365 days a year is available 
to many branches of industry—in- 
cluding hospitals, clinics and laboratories 
who rely on clean dry air for vital 
research and manufacturing processes. 

The new Pathfinder cabinet achieves 
dryness and cleanliness through re- 
frigeration. In its standard form, the 
cabinet supplies 10 cu. ft./min. of air 
at up to 60 p.s.i.g. or 10 c.f.m. at 15 
p.s.i.g. at any required humidity between 
zero and ambient. Occupying a floor 
area of less than three feet square, under 
six feet in height, and fitted with castors, 
it can be moved easily from one work- 
shop or laboratory to another. 

The Pathfinder air pump cabinet 
provides clean, dry, pressurized air, the 
air being supplied by two Williams and 
James horizontal two-stage compressors 
of the oil-free carbon ring type for 
pressures up to 60 p.s.i.g. at 10 c.f.m. or 
alternatively a fully rotary type com- 
pressor with an output of 10 c.f.m. at 
15 p.s.i.g. Initial filtration at the com- 
pressor intake is by means of a Vokes 
type HDI five-ply filter. To obtain 
greater efficiency through maximum 
precooling, the output of a fan mounted 
on the end of the motor shaft is directed 
by a two-way ducting to the compressor 
heads in the case of the 60 p.s.i.g. com- 





The compressed air dehydration unit. 
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pressors. Where the 15 p.s.i.g. compres- 
sor is used, the compressor itself has its 
own built-in cooling fan. The suction 
side of both types of compressors are in 
heat exchange with the low temperature 
dehydrated air and provide a ‘lower than 
ambient’ intake to the compressors. 

The output from the compressor 
Passes to a ‘Compressed air to ambient’ 
heat exchanger or aftercooler. A suitable 
trap device ensures draining of the 
condensate at this point. From the 
aftercooler the air is piped to the de- 
hydration unit, which is designed to 
reduce the air temperature to —40°C. 
and subsequently reheat to ambient. 
Provision is made to prevent ice particles 
from being carried through to the outlet 
of the machine. 

The reduction of the air temperature 
to —40°C. and reheating to approxi- 
mately 21°C. results in a_ relative 
humidity of 0-641 per cent at the air 
outlet from the machine, at 15 or 60 
p.s.i.g. Where this air is used to pressur- 
ize assembly cabinets or similar equip- 
ment at pressures lower than that of the 
machine output, a marked improvement 
on the relative humidity is obtained. 

The dehydration unit which contains 
the ‘compressed air to refrigerant’ heat 
exchanger assembly is designed to 
operate with a refrigeration condensing 
unit employing the customary refrigerant 
Monochlorodifluromethan (known to 
the trade as Arcton 4) and is capable of 
giving a continuous air outlet dew point 
temperature of better than —40°C. for a 
period in excess of 12 hours. It is con- 
structed in duplicate, so enabling a 
continuous cycle to be _ performed 
indefinitely. 

The ice build-up resulting from de- 
hydration is dispersed by a Pathfinder 
automatic defroster. Condensate formed 
during defrosting is carried away to an 
automatic drain. An important feature 
of the Pathfinder cabinet is that any 
particles of oil or solidified matter which 
have passed the initial filter are removed 
from the air during the dehydration 
process, being trapped in the ice field 
and drained away with the condensate. 
This effective method of dirt removal 
provides cleanliness to 0-5 microns and 
obviates the need for an elaborate 
filtration system. 

In addition to providing for removal 
of the condensate, the automatic drain 
has two other functions. Firstly it serves 
as a small reservoir of air, and secondly 
it provides a water washing action which 
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still further ensures cleanliness of the air. 
A drain plug and filter provides for 
removal of dirt from the reservoir, which 
is also constructed in duplicate, with each 
half serving its own dehydration circuit. 
(Sole Selling Agents: B.M.B. (Sales) 
Lid., Crawley, Sussex.) 





A new glass tube cutter. 


Glass Tube Cutter 


This apparatus provides a safe, con- 
venient and easily operated means of 
cutting hard (borosilicate) or soft glass, 
up to 3 in. (7-6 cm.) in diameter. 

With this equipment no special skill is 
required. The tube is merely rotated 
against the cutting wheel and the 
resulting scratch mark is then held 
against the hot wire, localized heat 
causing the tube to part neatly. An 
adjustable backstop makes sure that the 
scratch is cut accurately around the 
circumference of the tube. : 

All operations can be accomplished 
quickly, simply and accurately. 
(Manufacturers: Electrothermal Engin- 
one Ltd., 270 Neville Road, London, 

ee : 


A Low Power Stereoscopic 
Magnifier 


The new Sterimag low power stereo- 
scopic magnifier has uses in every 
laboratory and workshop. The micro- 
scope head is fitted to a substantial long 
arm stand with a heavy base; this is the 
most generally useful type of stand for 
this sort of microscope as it allows a 
wide range of objects of different sizes 
to be examined conveniently, and allows 
the microscope head to be swung aside 
when not in use. The optical head is 
fitted with a swivel joint so that it can 
be used in an inclined position, and the 
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The new Sterimag low power stereoscopic magnifier. 


instrument can be bought with a built in 
spot lamp, run off a transformer housed 
in the base. 

Two models are available, one with a 
magnification of x. 20 which has a field 
of view which can be seen at one time 
of 10 mm. diameter and one of x.10 
magnification with a field of view of 
20 mm. Large objects can be examined 
by moving the microscope over the 
object. Each has a free working distance 
of approximately 7 in. from the object to 
the microscope head, which gives plenty 
of room for working under the micro- 
scope. 

In laboratories Sterimags are used for 
dissecting, counting, examining products 
and materials and in many other ways. 
The object is seen magnified, right way 
up, and in striking stereoscopic relief, 
and with great depth of focus. 

The performance is of a very high 
standard, with a wide field of view and 
crystai sharp images, but the price is 
reasonable as the Sterimags have been 
tooled for quantity production. The 
price of either model with built in spot 
lamp is £34 and without spot lamp £30. 
(Manufacturers: C. Baker Instruments 
Ltd., Metron Works, Purley Way, 
Croydon, Surrey.) 


Non-Cartridge type De- 
mineralized Water Units 
Water demineralizing, or de-ionizing, 
units are now superseding the still and 
distilled water delivered in carboys as a 
source of supply of purified water for 
laboratories and similar establishments. 
A feature of many such units, however, 
is their reliance on detachable cartridges 
of ion exchange resins which are returned 

to the supplier when exhausted. 

The Mark 4 and Mark 5 portable 
*‘Deminrolit’ plants have been designed 
for easy ‘on the spot’ regeneration of the 
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exhausted ion exchange material, thus 
obviating the need for detachable car- 
tridges and replacements. Since regenera- 
tion requires only very small amounts of 
inexpensive chemicals running costs are 
reduced to less than a half-penny per 
gallon of demineralized water produced. 

Both plants consist of a pair of sealed 
columns charged respectively with *Zeo- 
Karb’ cation and *De-Acidite’ anion 
exchange resins, the water being passed 
through the columns in that order. 
Flexible connection and delivery tubes, 
with a multi-valve control system, 
facilitate operation and regeneration. A 
built-in dial type conductivity tester 
enables ‘spot’ checks to be made on the 
quality of water being produced. By this 


Permutit Mark 4 portable Deminrolit 
plant. 
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means the point at which regeneration 
becomes due may be determined pre- 
cisely. 

Regeneration involves flushing the 
cation column with a dilute solution of 
hydrochloric acid and the anion column 
with dilute caustic soda or soda ash 
solution. Both columns are then rinsed 
with water when the plant is ready for 
further use. 

Either plant is available as Type *E’ 
or Type ‘F’, the difference being in the 
type of resin used in the *De-Acidite’ 
column. The former produces a de- 
mineralized water comparable to com- 
mercial distillate while the latter pro- 
duces a much higher quality. 

Output between regenerations will 
depend on the raw water quality—that 
from the Type *F* plants being somewhat 
less than that obtained from Type *E’ 
Using London Arca (M.W.B.) mains 
water the output frum a Mark 5 ‘E’ 
plant will be approximately 50 gallons 
while the same plant using Manchester 
water will produce about 300 gallons. 

Flow rates are unaffected by the type 
of plant or quality of the raw water; the 
Mark 4 produces demineralized water 
at about 11 gallons hourly—the Mark 
5 about 6 gallons hourly. 

The Mark 4 is mounted in an upright 
tubular framework on a small, rubber 
tyred, two wheeled undercarriage which 
enables easy transportation between 
departments. The smaller Mark 5 is 
equipped with a carrying handle and is 
designed for bench level operation. 

Both plants are constructed through- 
out from non-corrodible materials and 
operate at normal cold water tap 
temperatures and pressures. 
(Manufacturers: The Permutit Co. Ltd., 
Permutit House, Gunnersbury Avenue, 
London, W.4.) 


Gas Purification 

The Nilox gas purification system 
enables the laboratory worker to obtain, 
on the turn of a tap, a continuous stream 
of hydrogen, nitrogen, argon, etc., com- 
pletely freed of the oxygen normally 
contaminating these gases as supplied in 
cylinders. At a negligible expense in 
chemicals, ordinary commercial nitro- 
gen can be purified to a degree much 
superior to high purity commercial 
nitrogen. The apparatus is also a great 
time saver for operations requiring inert 
atmospheres, organic syntheses, carrier 
gas methods, glove box work, de- 
Oxygenating aqueous media, etc. The 
method does not require the presence of 
hydrogen for the catalytic combustion 
of the oxygen and is free from hazards. 

The primary absorbent is a chromium 
salt (Nilox CR.1) in a special scrubber 
(Nilox N.1) designed for highly efficient 
gas-liquid exchange. This reagent is 
oxidised, but is reduced back by contact 
with a zinc amalgam (Nilox Z.2) in the 
same scrubber. 

For gases highly contaminated with 
oxygen, a pre-purifier (Nilox P.1), 
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reagent Q.1 and lead wool (Nilox PB.2) 
are required. This pre-purifier removes 
the bulk of the oxygen, while the scrubber 
finishes off the purification. 

The gas stream which may flow at any 
rate up to 20 litres per hour, passes down 
the entrance tube and then, turning 
sideways, into the vertical tail of the 
helix. At this three-way point, the gas 
picks up solution CR.1 ascending from 
the U-shaped bottom tubing. As a 
result, a chain of liquid drops separated 
by gas bubbles rises in the helix. On the 
way up the gas bubbles give up all their 
oxygen to the continually renewed film 
of solution enveloping the bubbles all 
along their way through the helix. At 
the top, the chain breaks up, the liquid 
drops joining the bulk liquid in the 
container, while the purified gas leaves 
at the top exit. The bulk liquid descends 
slowly through the bed of zinc amalgam, 
where regeneration of the solution 
occurs. 

The scrubber is for use with gases 
already low in oxygen, e.g. 0-01 vol. p. 
ct. 0>. For higher oxygen contents, 
depending of course also on the rate of 
flow, pre-purification is necessary. 

Pre-purification is carried out in a gas 
wash bottle containing lead wool 
(Nilox PB.2) and solution (Nilox Q.1). 
On contact with the lead, the solution 
Q.1 is reduced to a product which is the 
primary oxygen scavenger. 

The two purifiers in series will also 
retain acidic and basic impurities, such 
as CcOo> H>S, SO>, Cl> NH; and 
amines. 

The development of this purification 
system was rendered possible by the 
availability of a convenient meter for the 
continuous analysis of oxygen in gases 
down to traces not accessible to any 
earlier method of oxygen assay. 
(Manufacturers: Electrochemical Lab- 


oxygen in 


Laboratory Metal 
Furniture Units 


improvements have been made in the 
appearance and durability of a range of 
all-metal unit furniture. The change-over 
to the new design gives to the purchaser 
the benefit of much research work and 
investigation into what style of unit 
makes the greatest appeal to the largest 
number of users. It was found, for 
instance, that projecting handles were a 
cause of constant annoyance, and since 
the pressed metal work of the Griffin- 
Grundy units offered an opportunity for 
a change in design, this ‘no-projection’ 
feature was incorporated in the new 
cupboards and drawers with great 
success. A continuous flange offers 
finger-grip space over the full width of 
door and drawer; this gives the units an 
extremely clean and flush appearance. 
Special attention has also been given 
to the adjustment and alignment of the 
drawers by the use of a simple cam on 


the drawer track, which is easily 
accessible from the front of the unit; a 
rubber buffer on the track makes for 
quiet operation. Other features in the 
range include the choice of many 
materials and finishes, 14 in. shelf 
centres, piano-type hinges, adjustable 
feet, and flashing strips which conceal 
all fixings, ensuring that the new metal 
furniture tones in well with existing 
installations, with which it is immedi- 
ately and completely interchangeable. 

(Manufacturers: Griffin & George 
(Laboratory Construction) Ltd., Ealing 
Road, Alperton, Wembley, Middlesex.) 


The Eliminac 

This instrument, which has been pri- 
marily designed for use in laboratories, 
provides a continuously adjustable low- 
tension supply of smoothed D.C. 
replacing the normal lead/acid accumu- 
lator. A variable voltage A.C. outlet is 
also made available. In addition to its 
normal function it may be used as a 
charger. 

A selenium metal rectifier, connected 
in a bridge circuit, is used to give full- 
wave rectification. The parameters of 
the ripple filter network have been 
chosen to provide the best possible 
degree of smoothing for an instrument 
of this size, weight and price. A meter 
permanently monitors the D.C. output 
voltage. 

Separate outlets have been provided 
to allow the smoothing equipment to be 
by-passed for applications where a 
moderate degree of superimposed A.C. 
ripple is permissible. This permits a 
little extra current to be drawn without 
overloading the smoothing choke. 

The L.T. outputs, which are isolated 
from the mains, are made continuously 
variable by the use of a ‘Variac’ double 
wound, adjustable voltage transformer. 
The outputs are, furthermore, insulated 
from the chassis and metal cabinet. The 
Eliminac is protected by a 2 amp. 
cartridge fuse at the mains input. 
(Manufacturers: Labgear Ltd., Willow 
Place, Cambridge.) 





oratories, 5 Highfield, Wardle Road, An example of a laboratory metal furniture unit, illustrating the new ‘no projection’ 
features. 


Sale, Manchester.) 
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Fundamentals of Microbiology 

A course of about 30 lectures and 
laboratory work is to be given on the 
fundamentals of microbiology by N. J. 
Butler, M.Sc.(N.Z.). The course will be 
held at the Sir John Cass College, Jewry 
Street, Aldgate, London, E.C.3, and will 
be held on Tuesday evenings from 6 to 
9 p.m., beginning on Tuesday, October 
6, 1959. 

The course will form an introduction 
to microbiological techniques and will be 
addressed especially to graduates in 
chemistry, botany or zoology. The course 
is not designed for those concerned with 
medical or veterinary applications of 
microbiology. 

The course may be taken either alone, 
or as the first session’s work of a two 
year course, of which the second year is 
called “Applied Microbiology’. Students 
who attend both years’ classes satis- 
factorily and pass _ successfully the 
examination at the end of each year are 
awarded a College certificate. 

The syllabus is as follows: 

Historical development of micro- 
biology. Pasteur. Koch. Pure culture 
technique. Biological stains. 

Morphology of bacteria. The finer 
structure of the bacterial cell. Growth 
and reproduction of bacteria. The living 
environment. 

Cultivation of micro-organisms. Death 
of micro-organisms, disinfection and 
sterilization. Antiseptics. Infection and 
resistance. Immunological reactions. 

Bacteriophage. Viruses. Energy re- 
quirements of bacteria. Microbial varia- 
tions. 

Enzymes. Mechanisms of microbial 
respiration. Metabolic groups of bacter- 
ia. The classification of bacteria. Practi- 
cal use of the Bergey system. Identifica- 
tion of bacteria. 

Eubacteriales. Nitrobacteriaceae Rhi- 
zobiaceae. Azotobacteriaceae. 

The bacteriology of the soil. Pseudo- 
monadaceae. 

Manufacture of vinegar. Lactobacter- 
iaceae. Enterobacteriaceae. Bacillaceae. 

Actinomycetales. The bacteriology of 
water and air. Use of bacteria in indus- 
trial fermentations. 

The morphology of yeasts and their 
utilization in industrial processes. 

Elementary mycology. Study of the 
morphology of the Phycomycetes, Asco- 
mycetes and Fungi Imperfecti. Anti- 
biotics. Penicillin, Streptomycin, etc. 
Mould fermentations. Physiology of 
mould Fungi. 

Spoilage organisms and their control. 
The preparation and preservation of 
food. Textile microbiology. 
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_ Fee for the Course for those residing 
in the Administrative County of London 
is £2. 10s., Laboratory Deposit, £1 


Brussels Exhibition 
A.S.B.L. LABORAMA, grouping all 
the Belgian dealers and importers of 
scientific and industrial equipment, 
is holding its second Exhibition from 
October 23 to 29, 1959, in the Salle 
Internationale Rogier, Brussels. 
Almost every trade catering in any 
way for laboratory, hospitals and 
industries is now represented in this 
Exhibition, where can be seen the most 
comprehensive display of equipment 
ever assembled under one roof. 


Manufacturers’ News 


Amalgamation 
An agreement in principle has been 
concluded whereby it is intended that 
A. Gallenkamp & Co. Ltd., will acquire 
the business of J. W. Towers & Co. Ltd. 

The businesses have a long record of 
successful progress, Gallenkamp being 
established in London in 1880, with 
interests mainly in the South of England 
and overseas, and Towers in Widnes in 
1882, with interests mainly in the North. 

Both companies now have consider- 
able manufacturing facilities, which in 
many respects are complementary. 
Jointly, the Sales, Technical and Dis- 
tributive organizations will be able to 
offer to laboratories throughout the U.K. 
and overseas a most comprehensive 
range of products and an excellent 
service. 

Because of the complementary natures 
of the businesses and the fact that there 
is no significant overlap in the territories 
of main interests, it is envisaged that 
with the full co-operation of the staff of 
both companies a successful merger, 
without redundancy of personnel, can 
be achieved. 

J. W. Towers & Co. Ltd. will continue 
to trade as a separate company, and Mr. 
J. S. Towers has agreed to hold office as 
Managing Director for a period neces- 
sary to ensure a smooth co-ordination 
of interests. 


Publications 


Scientific and Technical Conferences 
List No. 25 of Forthcoming International 
Scientific and Technical Conferences, 
published by the Department of Scien- 
tific and Industrial Research, amends and 
amplifies the information contained in 
List No. 24 which is superseded. 


Tetrahedron Letters 
Tetrahedron Letters (published by Perga- 
mon Press Ltd.) will provide a medium 
for the rapid publication of communica- 
tions in organic chemistry in preliminary 





orm. 

It will be published every two to four 
weeks, while Tetrahedron will continue 
to appear monthly as the international 
journal for permanent contributions to 
organic chemistry. 
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Water Pollution Research 
Since the Joint Committee of the 
Federation of British Industries and the 
Water Pollution Research Board was 
set up last year, two new researches of 
considerable importance to industry have 
been started. These are an investigation 
of the dewatering of sludges and a study 
of the effects of suspended solids on 
fish, and the early stages of the work are 
described in the annual report of the 
Water Pollution Research Laboratory. 

Joint committees have also been set 
up with the Institute of Sewage Purifica- 
tion and with the River Boards’ Associa- 
tions to maintain the closest possible 
contact between them and the Labora- 
tory. 

industrial Waste Waters.—General 
research has continued on methods of 
treatment likely to be applicable to a 
wide variety of industrial effluents and 
more work has been done on repayment 
on particular problems of individual 
firms. These problems have been con- 
cerned with processing of milk and eggs; 
the manufacture of wafer biscuits and 
chemicals; tanning and electro-plating, 
and the effect of ship-cleaning deter- 
gents on an estuary. 

Slaughterhouse —_ wastes. — Longer- 
term work on the anaerobic digestion of 
industrial liquors has shown particular 
promise for slaughterhouse wastes. The 
Laboratory has gained considerable 
experience in the treatment of this liquor 
in a 500-gallon pilot-scale digester, and 
interest is being shown in the possibility 
of erecting full-scale plants. 

Synthetic Detergents.—A topical item 
of research is the treatment of synthetic 
detergents used for household purposes. 
Detergents reduce the efficiency of 
plants using the diffused-air activated- 
sludge process of treatment. Recent 
laboratory experiments show that the 
detergent reduces the rate of uptake of 
oxygen from the air which in this process 
is blown through the sewage to bring 
about purification. The effect is most 
marked when the air supply is only just 
sufficient to maintain aerobic conditions 
and this may explain why serious effects 
are more noticeable at some works than 
at others. 

Existing detergents are largely un- 
affected by the biological processes used 
for the purification of sewage and the 
residues cause frothing and other 
undesirable effects in streams. In the last 
three years detergent manufacturers 
have been developing active materials 
which would be more susceptible to 
biological attack than those at present in 
use. 

Last year the Laboratory was asked 
by the Standing Technical Committee on 
Synthetic Detergents of the Ministry of 
Housing and Local Government to 
examine the behaviour of a promising 
new active material. Tests showed that 
although this material was not wholly 
removed in sewage treatment the pro- 
portion destroyed was greatly increased. 
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The other man’s job— 
















It's almost money for jam— 

half an hour of the symphony gone 
and he hasn't played a note. 

But, when the right moment comes 
he will make his 

contribution with precision. 


Just as we do. 





GRIFFIN & GEORGE 


The Laboratory Furnishers 


GRIFFIN & GEORGE (SALES) LIMITED, EALING ROAD, ALPERTON, WEMBLEY, MIDDLESEX. (PER 3344) 


A member of the Griffin and George group of companies 


LONDON - BIRMINGHAM - SHEFFIELD - MANCHESTER - NEWCASTLE-UPON-TYNE - GLASGOW - EDINBURGH 
P3 
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laboratory ball mills 


Available in many 
types for rolling 
ceramic, metal and 
rubber pots from 
S-gallon to 1-pint 
nominal capacities. 


Mill illustrated is an 
extremely useful unic 
for carrying out sev- 
eral jobs at the same 
time on one or more 
materials of varying 
quantity or time of 
processing. 








Arranged with three 
separate motors and with 
three pairs of 24” diameter white 
rubber bonded rolls in three tiers. 
Usable with all three in operation or one 
or two separately. Each tier will carry two 1-gallon 
or three 4-gallon or four 2-pint or five 1-pint pots 
and combinations of these can be operated at the same time 
Mill shown is only one of many types available from miniature 
1-pint model for processing smal/ quantities of expensive materials 
to larger 5-gallon model with tilting cradle in which the pot is 
securely held, charged, operated and discharged without having 
to lift this heavy pot from cradle. 


Write or telephone 
Crawley 25166 for 
List BM 2509 


THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY « SUSSEX 
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we surprise 
ourselves 
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Because our range of 
laboratory materials and 
apparatus is so compre- 
hensive, we often surprise 
our patrons by supplying 
unusual items by return. 


In addition, we are con- 
tinually surprised that our 
prices are so economic in 
comparison with others. 
When equipment for the 
laboratory is required the 
discriminating buyer will 
be wise to enquire first 
at Gerrards. 


the 








' Jf TT. GERRARD 


* AND COMPANY - LIMITED 


46-48 Pentonville Road, London, N.1 
Terminus 8006/7 
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Stopcocks and 

Interkey Apparatus , 
2 Fitted with 
Interchangeable 


Keys 














PYREX 
GLASS 


ANY KEY 
will fit ANY BARREL 


Guaranteed within BSS 
leakage tolerance 


e Manufacturer 


°. 
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G. SPRINGHA & 

HARLOW NEW TOWN 
ESSEX 

The Stopcock Peopk 


Cc 


MUNICH 13 - GERMANY 


FOUNDED 1866 
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Catalogue on request from Sole U.K. Representatives 


JAGOBSON VAN DEN BERG & CO, (UK) LTD 


Cables: JACOBERG LONDON 
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There’s nothing like the Watson ‘Service’ 


The most widely used laboratory microscope — 
The instrument which grows to meet the demands 
made upon it. 


For the student it is a microscope of admirable 
simplicity and highest quality. As work becomes 
more complex the addition of accessories fits 
the Service for the most specialised tasks. 





Robust, built for a lifetime of service, this 
microscope has all the optical and mechanical 
refinements which have made WATSON 
STANDARD the highest praise. 


: , 
) LSA 


W. WATSON & SONS LTD. . BARNET. HERTS. 


/npartant QO0iMONS F SSavisue cvasswane 








‘DAVISIL’ HEAT-RESISTING BOROSILICATE 
GLASSWARE FOR ALL LABORATORIES 


DAVEY & MOORE LTD 


‘ ; ; LOCKFIELD AVE., BRIMSDOWN ENFIELD, MIDDLESEX. 
Laboratory Furnisher for full details and prices. TEL: HOWARD 2722. GRAMS: BOTTLES, ENFIELD. 


These entirely new examples of ‘Davisil’ heat- 
resisting glassware fulfil the modern require- 
ments of the laboratory. Send now to your 
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(ooke Troughton & Simms 





Volumetric and Lampblown 
Scientific Glassware 
in 
Soda and Borosilicate Glass 


MORBANK LTD 


Scientific Glass Instrument Makers 


VICTORIA WORKS 
MAES-Y-COED, PONTYPRIDD 
GLAMORGAN, S. WALES 


Telephone : Telegrams, Cables: 
PONTYPRIDD 2928 MORBANK PONTYPRIDD 


Manufacturers to 
The Wholesale Distributive Trade 
and Export 


Please write for Illustrated Catalogue Ref. 0659. 








Have you thought of using 
SNTERED STAINLESS STEEL FILTERS? 


They may be the answer to 
your Filtration problems. 

The Laboratory range includes 
Buchner, Air-Line, Beaker and 
Aerator types, and there is also 
an Industrial range. 

All Laboratory Filters are De- 
mountable and Interchange- 
able enabling them to be strip- 
ped down to their individual 
components for ease of main- 
tenance. 

We are also manufacturers and 
suppliers of a wide range of 
Pharmaceutical and Laboratory 
Equipment including our well- 
known Bottle Washing and 
Filling Apparatus, Mixers, etc. 





DEMOUNTABLE and 


INTERCHANGEABLE = F,,)| details willingly supplied 
AIR LINE FILTER by: 


ADELPHI MANUFACTURING CO. LTD. 
20/21 Duncan Terrace, London, N.1 
TERminus 2959 & 9459 














Seal and sell your product 
with BRIGHTLY PRINTED 
Packaging Tape. Available 
with filmic, paper or cloth 
backing single ply or lamin- 
ated for shelf strip. Write for 
sample coils for testing. 


5 ¥) 


BUTTERFLY BRAN? 








SAMUEL JONES & CO. LTD. 


NEW BRIDGE STREET, LONDON,E.C.4 Tel. FLEet Street 6500 
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SWIFT 


AUTOMATIC* 





for the 

volumetric analysis 
of 
micro-preparations 


* A single movement of one finger:— 
1. Records the constituent observed on 
the cross-lines 


2. Adds the individual count to the 
totaliser 


3. Moves the specimen to the next 
observation point 


Write or phone for free brochure 

JAMES SWIFT & SON LTD. 
113-115a Camberwell Road, London, S.E.5. 
RODney 5441 




















Stainless steel 
laboratory ware 


is ideal, being durable, suitable for use with 
most chemicals, and available in an extensive 
range. We are manufacturers 
of all types of stainless steel 
plant for process and labora- 
tory use, and will be pleased 
to receive your enquiries for 
many items of stainless steel 





equipment you may require. 


The Taylor Rustless Fittings Co., Ltd. 


Head Office: London Office: 
Ring Road, 14 Great Peter Street, 
: Lower Wortley, Westminster, 
Leeds, 12 London, S.W.1. 


Tel.: Leeds 63-8711/2/3  Tel.: Abbey 1575 
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THE HAWKSLEY 
MICRO-HAEMATOCRIT 
CENTRIFUGE 
A new, high- 
speed centri- 
fuge specially 
designed to 
give complete 
cell packing in 
five minutes 
using a micro 
quantity of 
capillary or 
* venous blood. 





Your usual supplier of Hawksley products 
will ghadly give full details 


HAWKSLEY & SONS LIMITED 
LONDON, ENGLAND 
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For more than 70 years 


E. Merck AG., Darmstadt, guarantees the purity 
of their reagents. Purposeful research, careful 
manufacture and conscientious contro! are the 
principles forming the reputation of our products. 


Guaranteed pure reagents Wieck 


are internationally recognized since the guarantee 
certificate on every package demonstrates their 
purity and reliability. 


From our sales range: 

Titrisols® 

Concentrates in special ampoules for the easy 
preparation of standardized solutions 


Titriplexes® 
Disodium salt of Ethylenediaminetetraacetic acid 
(EDTA) in substance and standardized solutions 


Indicators of all types 

Universal-and Special-Indicator-Papers 
lon exchangers for analytical purposes 
Spot reagents 

Preparations for chromatography 


Please ask for special pamphlets. 


Our distributor of laboratory-chemicals 
and reagents in the U.K. are 


Messrs. Anderman & Co., Ltd. 
Battlebridge House 

87—95, Tooley Street 
London S.E.1 





E. MERCK AG- DARMSTADT 
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The OXY-COAL GAS 
(CORAM tae W PIPE 


GLASSES (Pyrex, 
Phoenix, Hysil, etc.) 








Five jets and 
central pilot light — 
flame size selected 
INSTANTANEOUSLY 





Rotating turret 
head for easy jet selec- 
tion. 


—@ Auxiliary supply 


of oxy coal mixture for 
hand torch 
Minimum oxygen 
consumption 
Maximum economy 
A modern oxy-coal gas blow pipe of sturdy construction evolved through 
years of practical experience in glass manipulation. A nearly silent flame 
from pin point to one capable of working 100 mm. tubing at a flick of the 
turret. To the inexperienced it gives confidence to the experienced it is an 
assurance of efficiency and sucessfully completed work. A unique instru- 
ment for the research laboratory or workshop. Send for leaflet PB/L2. 


Price £21.10.0 


Obtainabie only from : 


L.V.D. SCORAH M.Sc. s:.rorses ©. 





phone: KINgs Norton 1885 











Royal Berlin Porcelain 
Jena Glassware 
Merck Chemicals & Indicator Papers. 
Refractory & Thermocouple Tubing 


ANDERMAN & CO. LTD. 
Battlebridge House, 
87-95 Tooley Street, London, S.E.1. 
HOP. 0035 



































MICHROME STAINS 


®& Reagents for Microscopy, Histochemistry, etc. 


Adenosin. Carminic Acid. Cytase. Fettrot. Giemsa. Janus green. 
Lacmoid. Leishman. Pyronin. Thionin. Lipase. Mannitol. 
Ribonuclease Toluidine blue. TPN. Urease. etc. 
New books by Edward Gurr 
ENCYCLOPAEDIA OF MICROSCOPIC STAINS 
about 500 pages Royal 8vo., price about 95/- 


‘Methods of Analytical Histology and Histochemistry’ 334 pages 
Roy. 8vo., price 70/- 


‘Microscopic Staining Techniques’ No. 4 (ist. edit.), No. 3 (2nd. 
edit., 1958) each 66 pages, each price 6/- (U.S.A. $1.00) 


EDWARD GURR LTD., 


42, Upper Richmond-Road West, London, S.W.14 
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Sei 
Lens Cissue 


This amazing Tissue is definitely 
the finest Lens Cleaning 


material available. 


Write at once for Price List 18 G/T. 


J. BARCHAM GREEN 
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R. & J. BECK LTD-69/71 MORTIMER ST. 
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Replies to Box Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street, 


London, E.C.4. 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think 
proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 


Should an error be made the Proprietors will not hold th Ives resp 


SITUATIONS VACANT 
ENIOR LABORATORY ASSIS- 
TANCE (male) required, aged about 

20-24 and having three ‘A’ level G.C.E. 
passes or equivalent. Successful appli- 
cant will be given several months 
training in Cereals laboratory at Ches- 
sington, Surrey, before transfer to new 
laboratories at Taplow, Bucks. Good 
salary and prospects of advancement. 
Expenses paid while at Chessington. 
Apply, giving all relevant information to 
Chief Chemist, Weston Research Lab- 
oratories Limited, Cox Lane, Chessing- 
ton, Surrey. 


XPERIENCED LABORATORY 

ASSISTANCE to Chief Chemist in 
Food Factory at Southall, Middlesex 
required. Not necessarily qualified. 
Excellent prospects and facilities for 
continued study. Commencing salary 
upwards of £600 per annum, according 
to age and experience. Applications to 
be sent under separate cover to: 
Valentine Backes, A.R.C.Sc., F.R.LC., 
MalgaVita (Suppliers) Limited, Southall, 
Middx. 


NOTICES 
RE You Interested In Animals 
Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 74 Lamb’s Conduit 
Passage, London, W.C.1. 


SERVICES AVAILABLE 
LECTRIC FURNACES—For all 
laboratory and production purposes. 

500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 
ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex. 


ible in any way for same. 





HERMOMETERS, Scientific and 

Industrial, Glass and metal compo- 
nents, enquiries to J. McKenzie & Son, 
40 Rosoman Street, London, E.C.1. 
Telephone: Terminus 7533. 








Sole Manufacturers of 
GURR’S 
(Regd. Trade Mark) 


MICROSCOPICAL STAINS 
& REAGENTS 


GEORGE T. GURR, LTD. 





136-138 New Kings Road, LONDON, S.W.6 
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SPENCER COMPONENTS 
5 High Street, Kings Heath, Birmingham 14 





BUSINESS OPPORTUNITIES 





CANADIAN MANUFACTURERS 
Oo 


F 

LABORATORY FURNITURE 

are considering expansion and are pre- 
pared to co-operate with 
SCIENTIFIC EQUIPMENT 
MANUFACTURER 
who could invest capital and supply a 
technical representative to assist in 
promoting sales in Canada which would 
be beneficial to both parties. 
Box 121 











A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 


By 
J. T. MILLER, B.Sc., F.inst.P. 


So great has been the demand for reprints 
of Mr. Miller's Course in Industrial 
Instrument Technology that the supply 
was soon exhausted, and a more con- 
venient new edition, produced by the 
photo-litho process and bound in stout 
paper covers, is now available. 


CONTENTS 


I. Basic Elements or Mechanisms. 
ll. Diaphragms. 

Ill. U. Tube Manometers. 

IV. Flow Metering Elements for Fluids 


in Pipes. 

V. Flow Metering Elements for F luids 
in Pipes (continued). 

VI. Measuring Instruments for 
Differential Flow Elements. 

VII. Flow Measurement: Integration 
from Differential Pressure 
Instruments. 

VIII. Area Meters: Rotameters and 
Flowrators. 

IX. Anemometers, Electrical Flow 
Meters and Quantity Meters. 
X. Electrical Methods. 
XI. Electrical Methods (continued): 
Resistance Thermometers. 
XII. Radiation Temp e Measuring 
Instruments. 

XIII. Humidity Measurements. 

XIV. Industrial Electronic Instruments 
for the Measurement (and con- 
trol) of Temperature, Pressure, 
Flow, etc. 

XV. Electronic Instruments (continued). 

XVI. Automatic Control. 

XVII. Automatic Control (continued). 
XVIII. Automatic Control (continued). 





Price 20/- post free 


Send your order to: 
UNITED TRADE PRESS 
LTD. 


9 GOUGH SQUARE 
FLEET STREET, LONDON, E.C.4 

























ESCO (RUBBER) 


@ ‘E.R.P.” WATERCLEAR FLEXIBLE 
PLASTIC TUBING 

Non-toxic for bacteriological work and 

blood transfusion—sterilizable at 120°C. 

@ ‘ESCORUBBER’ SILICONE RUBBER 
TRANSLUCENT TUBING & BUNGS 
Non-toxic—will withstand repeated dry 

heat sterilization at 160°C. 


Manufacturers of Rubber, Silicone Rubber and Plastic Products 
2 Stothard Place, Bishopsgate, London, E.C.2 


treatment. 


LTD. 














LABORATORY CONTROL OF DAIRY PLANT 
byJ.G. Davis, D.Sc.,Ph.D.(Lond), F.R.I.C.,M.L.Biol., F.R.San.I. 
This book describes in simple language the latest and 
best methods for those tests designed to ensure the 
maximum efficiency, not only of the dairy plant itself, 
but also of the various items of auxiliary plant which 
are often neglected. While the book is mainly con- 
cerned with laboratory methods, information is also 
given about some of the latest developments in dairy 
plant, particularly of the new methods of heat 


Demy 8vo. Cloth Bound. Fully Illustrated. 
30/- postage free. from 


DAIRY INDUSTRIES LTD., 9 Gough Square, 
London, E.C.4. 
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Incidental 





& Most analysts know about 1:10-phenanthroline and 

many use it for iron determinations. Not so many 
people seem to know that 4:7-diphenyl-1:10-phenanthroline 
is twice as sensitive as 1:10-phenanthroline in the colori- 
metric determination of iron. There are several papers 
on the subject but the latest is Ana/yst, 1958, 83, 80. 
The reagent is also called Bathophenanthroline, and we 
make it. 


> Then again, the substitution of methyl groups in the 

2:9 positions has the interesting effect of making the 
reagent insensitive to iron and we then have a selective 
and sensitive reagent for copper (see Anal. Chem., 1956, 
28, 1158). Hopkin & Williams make 2:9-dimethyl- 








information 


Items of 
interest 
jrom our 
laborator\ 


notebooks 


1:10-phenanthroline (sometimes called Neo-cuproin). 


F One does not think of sulphate as a radical one can 
determine absorptiometrically, but this is now possible 
for low concentrations. Barium chloranilate is the reagent 
and there are two papers on the subject — Anal. Chem., 
1957, 29, 281 and Anal. Chem., 1958, 30, 202. Hopkin & 
Williams make it. 
> Hopkin & Williams Ltd. were also early off the mark 
with supplies of the remarkable new colour-producing 
reagent for fluoride ions, 3-aminomethylalizarin-NN- 
diacetic acic, described by Belcher, Leonard and West 
(Talanta, 1959, 2, 92). This important reagent is already 
available from stock. 


FINE CHEMICALS 


for research and analysis 


HOPKIN & WILLIAMS LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches: London, Manchester, Glasgow. 


Agents throughout U.K. and all over the world. 
TAS HW.6 
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SPECIFY.... 
DIFCO 


microbiological 
reagents and media 


THE ONLY COMPLETE LINE 


CULTURE MEDIA 

MICROBIOLOGICAL ASSAY MEDIA 

TISSUE CULTURE AND VIRUS MEDIA 
SEROLOGICAL REAGENTS « ANTISERA 

DIAGNOSTIC REAGENTS 
SENSITIVITY DISKS * UNIDISKS 
PEPTONES * HYDROLYSATES * AMINO ACIDS 
ENZYMES *- ENRICHMENTS « DYES « INDICATORS 

CARBOHYDRATES . BIOCHEMICALS 


Difco Laboratories 


Over 60 years’ experience 
in the preparation of Difco products assures 
UNIFORMITY ~- STABILITY * ECONOMY 


Prompt delivery from stock. Write for Difco Manual and technical leaflets 
to the sole agents. 


BAIRD & TATLOCK (Lonpon) Ltp., CHADWELL HEATH, ESSEX, ENGLAND 


Branches in London, Manchester, and Glasgow, Agents throughout U.K. and all over the World. 


complete laboratory service 


TAS/DO.I. 











